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Abstract 
Twenty-seven students enrolled in a first year 
Graphics Course at Loyalist College in Belleville, Ontario 
were rated on creativity by two groups of exports, a self 
rating and by the Torrance 1!es\ of Creative Thinking (TTCT) 
Figural Forms A and B (Torrance, 1966) a.nd self-actualization 
by the Personal Orientation Inventory (POT) (Shostrom, 1964) 
before and after a three month meditation program. The 
expert rating-rerating of pretest collagen was very reliable 
(r=.82) and there was fair agreement (r-.61 average) between 
Graphic Experts and Non-Graphic visual communication experts. 
The lack of significant correlations (p<r.01) between 
measures reinforced the view that the TTCT lacks external 
validity but failed to support Maslow's (1971) theory that 
self-actualization is equivalent to a general creative ability. 
The students who were randomly assigned to one of a 
Transcendental Meditation (TM), a Relaxation Response (PP) 
(Benson, 1975) or control group were found (p<A05) to increase 
in originality, elaborative ability and total creative energy 
as measured by the TTCT, and time competence as measured by 
the POI. These changes were attributed to the regular college 
teaching program and other social learning processes. A 
decrease in creativity as measured by the Non-Graphic 
experts was attributed to a decrease in student motivation 
and/or the indetenninism of expert ratings. Neither of the 
TTI pro.gram or PR program Were found to significantly (p4.05) 
affect creativity or self-actualization. However, the 
failure of many students to meditate did not allow a test 
of the actual meditation techniques and it was recommended 
that future research include procedures to generate and 
maintain motivation to meditate. 
Creativity, self-actualization and meditation were 
discussed in relation to theories of thought, stress, self-
actualization and yoga, and it was concluded that the 
empirical research of the West might benefit from an investigatio 
of the experiential research of the East. 
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Our society is the product of man»s creativity 
through the centuries but we know very little about the 
creative process. In fact, a survey of the literature 
reveals little agreement as to a definition of creativity. 
Some authors regard intuition, inductive reasoning, and 
creativity as equivalent processes while others seem to 
believe creativity is simply a process of association. 
Creativity has been defined as an act that elicits ef-
fective surprise in the observer (Bruner, 1973); an 
aptitude for problem solving (Stievenart, 1972); and a 
process that results in "a novel work that is accepted 
as tenable, useful or satisfying by a group at some 
point in time" (Stein, 1967, P.109). Although these 
definitions are not mutually exclusive, the definitional 
focus is placed at different points of the creative 
process. 
A less restrictive view of creativity is advanced 
by Maslow (1971) who advocates an holistic approach. He 
believes that creativity may be "an aspect of practically 
any behaviour at all whether perceptual or attitudinal or 
emotional, conative, cognitive or expressive" (Maslow, 
1971, P.77) Creativity, from this orientation, may be 
considered both a general personality characteristic mani-
fested in all behaviour and as a factor exhibited in 
1 
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specific activities. Creativity, in the present research, 
was defined operationally; i.e. as a particular test of 
personality characteristics and as measures of 'creativity1 
in specific activities. 
Creativity and Self-Actualization 
Although creativity is a process, the difficulty 
of researching the process has resulted in research being 
focused on the creator or the nroduct. A large number 
of studies have investigated the personality of the cre-
ative individual. The creative individual as reported 
by Stein (1974) is self assertive, aggressive, independent, 
self sufficient and a leader who possesses initiative 
(Barron, 1955; Mac Kinnon, 1959); less inhibited, less 
formal and less conventional while more self disciplined, 
and persevering with a high energy output (Blatt and Stein, 
1957; Stein, 1962); introverted with little interest in 
social interaction and interpersonal relationships (Blatt 
and Stein, 1957; Mackinnon, 1959); not well adjusted by 
psychological definition but adjusted in the broader sense 
of being socially useful and happy in his work (Roe, 1953); 
intuitive and empathic (Gough, 1964); and a person who sees 
himself as creative (Taylor, 1961). 
Menaker (1972) sees creativity as an essential 
aspect of the ongoing evolutionary process in each person 
as participant in social change and as fulfiller of his 
own potential. In fact, the characteristics of the creative 
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individual are remarkably similar to those of the self-
actualizer (Craig, 1966) and it is generally held that 
self-actualizers are creative (Maslow, 1959; Bloomfield, 
Cain, and Jaffe, 1975). Moreover, Maslow (1971) has pos-
tulated that the concept of self-actualization may be 
equivalent to the concept of a general creative personality 
factor (G) that pervades all behaviour. A necessary, but 
not sufficient, condition of this supposition would involve 
the establishment of a direct correspondence between degree 
of self-actualization and degree of creativity in specific 
behaviours (Si). McClain and Andrews (1972) report that 
self-actualizing students (as measured by the Personal 
Orientation Inventory (POI), the 16PF, and a questionnaire 
by Maslow on peak experiences) are more creative (as 
measured by the creative personality prediction scale of 
the 16PF) than non-self-actualizers. A similar study by 
Walton (1973) also found a correspondence between self-
actualization (POI) and creativity (16PF). 
In what he calls a direct test of Maslow's theory 
of self-actualization and creativity, Maul (1971) found 
numerous significant correlations (r=.15 to .53) between 
subscales of self-actualization tests (POI and a measure 
constructed by the author) and <mbscales of the Torrance 
Test of Creative Thinking (TTCT'p Verbal Form A. Maul 
(1971) concludes that "there appears to be a substantial 
connection between self-actualization and creative thinking 
processes. That is, the evidence suggests that 
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self-actualization and creativity may be represented by 
a single integrated type of behaviour where one is a 
subset of the other or where bfijth behaviours suggest a 
larger underlying process". ($.793) However another 
direct test of this theory by Better (1971) found no 
evidence that "personality constructs associated with 
mental health are significant factors in creativity pro-
duction". (P.275) Better used (1) accurate perception 
of self (2) degree of self-acceptance (3) extreme or 
inappropriate traits and (4) stable integration of per-
sonality, as measures of self-actualization and Guilford's 
(1967) (1) common situations (2) unusual uses, (3) sign 
changes, and (4) rhymes, as measures of creativity. Due 
to the inconclusive nature of previous studies one purpose 
of research was to determine the degree of relationship 
between a measure of self-actualization and expert ratings, 
self ratings and psychometric ratings of Si. 
Expert Rating 
In contrast to research concerned with the creative 
individual, the other major area of interest is that directed 
at the creative product. The focus is on the evaluation of 
a product to determine its degree of creativity. Generally, 
the creative value of a work is determined by experts who 
are defined as persons who have exceptional knowledge and/ 
or skill in that product area. Their evaluation is a 
subjective judgment based on their experience with creative 
products. There is often substantial disagreement among 
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experts as to the value of a creative work (Barron, 1973) 
and there is evidence that the absolute level of judged 
originality is a function of the rater as well as the 
relative originality of the product (Hood, 1973). However 
to dismiss expert evaluations as unreliable and invalid, is 
not realistic since they are the most common and widely 
upheld method of evaluation in the everyday world. The 
creativity of the product necessarily reflects the cre-
ativity of the creator at that time and,although performance 
varies as a function of motivation, environment and the 
like,the expert rating of two comparable works completed 
at the beginning and end of a time period provides a measure 
of change in creativity over that time. Therefore, one 
method of evaluation of creativity in the present research 
was judgment by experts. The experts rated the subjects! 
work on a 20 point scale of creativity (Appendix II). This 
system of evaluation provided a, measure of the products' 
creativity under the commonly held concept of creativity. 
Self Rating 
Approval by experts is usually necessa.ry for the 
widespread acceptance of a product's creativity but the 
first judgment of creativity is made by the creator. Again 
the judgment is subjective but the creator evaluation is 
important because it includes the creator's emotional 
involvement and interaction with the idea and process behind 
the product. In addition, although a work may never be 
appreciated by experts (or any others) it may have significant 
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meaning to the creator. Many everyday bphavi ours are per-
formed solely for the person's own satisfaction and the 
best judge of personal creative worth of an Si is the 
creator. This evaluation of an Si may then be compared to 
the expert evaluation to determine degree of correspondence. 
The subjects rated their own works with respect to degree 
of creativity on the 20 point scale (Appendix II). This 
self-evaliaa tion provided a measure of change in creator 
crea-tivity as seen by the creator. 
Psvchome t r1£ Rating 
Researchers have often used products as a measure 
of the producer's creativity. These include the exami-
nation of case studies, amount of representation in 
secondary sources such as dictionaries and encyclopedias, 
and quantity of products. A more reliable but contro-
versial method is psychometrics. Guilford (1967) ^ nd 
Torrance (1966) have both developed tests to measure 
divergent production factors; i.e. factors associated with 
idea production. The tests measure fluency, flexibility, 
and originality of responses given a stimulus. The extent 
to which the subject can elaborate on his response is also 
considered. These factors are highly intercorrelated and 
Hargreaves and Bolton (1972) believe it may not be necessary 
to calculate more than the fluency scores. However, this 
belief has yet to be confirmed. 
The TTCT lacks (as do Guilford's (1967) tests) 
external predictive validity at forecasting socially 
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relevant creative behaviour (Ellison, 1973; Hudson, 1970; 
Shapiro, 1970; Holland, 1968). However, the TTCT was used 
as a creativity measure not because we have the evidence 
that the test correlates with independent measures of cre-
ativity but because it appears to measure psychological 
factors that may operate in the creative process. Thus, 
one definition of creativity was "the process of becoming 
sensitive to problems, deficiencies, gaps in knowledge, 
missing elements, di sha.rmoni e s, and so on; identifying the 
difficulty; searching for solutions, making guesses, or 
formulating hypotheses about the deficiencies; testing and 
retesting these hypotheses and possibly modifying and 
retesting them; and finally communicating the results" 
(Torrance, 1966, P.5). 
In summary the present research examined an expert 
evaluation, a self evaluation and a psychometric evaluation 
of specific creative behaviours (Si) to determine their 
degree of correspondence. In addition these measures of 
Si were compared to a measure of self actualization to 
determine whether it might be equivalent to a general 
creative personality factor (G) that influences all Si. 
Stimulation of Creativity 
"The creative individual has" easier and more ready 
access to his unconscious, greater awareness of sense data 
and more flexibility in both his perceptual and thought 
processes. All these factors enable him to respond to 
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and utilize what he finds and needs in his environment 
to achieve more novel and creative integrations... The 
question therefore arises whether others can be helped to 
induce, alterations in themselves so that they too could 
have available sense data, perceptions, flexible thought 
processes etc. all of which would then culmina.te in creative 
works" (Stein, 1974, P.101). 
The individual's behaviour has been subjected to 
ma.ny manipulations throughout history but the majority 
have probably reduced creativity rather than increasing it. 
Even today, the social pressure is towards conformity 
rather than diversity. In a cross-national study conducted 
in Germany, India, Greece, and the United States, Torrance 
(1964) found undue punishment "of the child who is courageous 
in convictions, the intuitive thinker, the good guesser, 
the emotionally sensitive person, the individual who re-
gresses occasionally, the visionary person and the one who 
is unwilling to accept something on mere say so without 
examination of evidence" (P.24); i.e. potentially creative 
behaviour. Rewarded behaviour included "being courteous, 
doing work on time, being obedient, being popular and well 
liked and being willing to accept the judgment of authorities" 
(P.24)ji.e. the behaviour of highly socialized, conforming 
and non-creative children. Covington (1968) reports that, 
in some schools, the environment is so threatening that 
the students (5th and 6th grades) are lacking in the ability 
to think any kind of ideas, let alone clever or novel ones. 
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Most students did not even understand the concept of 
originali ty. 
Rocent awareness of this problem has changed snmp 
educators' attitudes towards creativity and Stein (1974) 
believes that the school system is becoming more agreeable 
to diverse thinking (P. 172-193). In Pact, methods are 
being developed to stimulate students' creativity. These 
include constructive criticism and reward of originality 
by teachers who have a positive attitude towards creativity 
(Torrance, 1964; Torra.nce, 1965); courses in lateral 
thinking (de Bono, 1969); programmed courses in creative 
problem solving (Resse and Parnes, 1970); training in cre-
ative thinking strategies (Khatena and Barbour, 3 972; Khatena, 
1973); training in divergent thinking (Bejat, 1971); training 
in a combination of production training and judgment training 
(Stratton and Brown, 1972); and training in synectics, 
directed fantasy and symbolic analogies (Wilson, Greer, and 
Johnson, 1973). 
Other methods of stimulating creativity have been 
directed primarily towards adults. These procedures fall 
into two categories, those that attempt to increase the 
effectiveness of cognitive factors and those that attempt 
to change personality characteristics. The former include 
attribute listing (Crawford, 1950), forced relationships 
(Whiting, 1958), brainstorming (Osborn, 1963), and 
morphological analysis (Zwicky, 1969). Treffinger and Gowan 
(1971) have compiled a list of creativity stimulation methods. 
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Potentially important cognitive data in the un-
conscious mind may be unavailable due to their association 
with experiences that have been suppressed or repressed. 
The "personality methods" (Tre^finger and Gowan, 1971) of 
stimulating creativity attempt $0 remove those blocks. 
Although psychotherapeutic techniques of personality change 
are widely used and promoted as methods of improving per-
sonal functioning, little systematic study has been made of 
their effects on creativity. Leary (1964) found that role 
playing was an effective method of helping persons lose 
their inhibitions and that "role playing ... is a specific 
mechanism for increasing creativity" (P.98). However, this 
study is typical in that the therapeutic procedure was 
not adequately investigated. In general, it may be concluded 
that much more extensive research on techniques of personality 
change is needed before they can be considered effective as 
methods of stimulating creativity (Stein, 1974). 
A study of fifty-six professional writers on 
the Minnesota Multiphasic Personality Inventory (MMPI) 
showed several psychopathological scores along with a high 
ego strength score suggesting that creative people can 
maintain their high intellectual functioning and psychotic 
like experiences at the same time (Barron, 1972). Tabachnick 
(1973) and Rosner and Abt (1970) also report unusual 
consciousness states in creative people. As Stein (1974) 
points out, "the usual state of consciousness can be quite 
limited (and limiting) because it operates in terms of 
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habitual and automatized responses to stimuli that are per-
ceived rigidly" (P.93). Leune^, (1973) believes methods 
that modify the state of consciousness (hypnagogic, 
meditative and psychotoxic techniques) in order to encourage 
creativity show promise. 
Meditati on 
Meditation, a consciousness altering technique 
practised in conjunction with eastern and, until the 
nineteenth century, most western religions has recently 
received widespread attention from researchers. Naranjo 
(1971) has described three main types that have in general 
been associated with three different ways of life. The 
"Expressive Way" includes those techniques whereby the 
practitioner surrenders himself to a trance-like state 
which is content oriented. This 'possession by a spirit* 
is a.kin to the various religious and mystical experiences 
reported through the ages which have been credited with 
many feats of creativity and power. Castaneda's (1968) 
tales of power are the most contemporary example. 
The "Negative Y/ay" is a way of detachment and 
abstinence from life. The meditation is an attempt to 
maintain bare attention while merely registering sense 
impressions, feelings and mental states without reacting 
to them by deed,speech or mental comment. Za-Zen or 'Just 
Sitting' is an example of this extremely difficult exercise 
that may take over 20 years to master. 
The third way, the "Way of Forms", is probably the 
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most common way and includes many different forms of 
meditation. Naranjo (1971) describes this meditation as 
a meditation upon something where the something may be an 
object,, a visual symbol, a word, a phrase, a sound, a smell, 
a feeling, a place in the body, etc. (This category does 
not include thinking about a problem or idea which might 
more correctly be called contemplation.) The experience 
is described as a concentration, an absorption or union 
with the object of meditation with the ultimate goal of 
transcending that experience. 
The most extensively researched meditation is 
Transcendental. Meditation (TM) as taught by Maharishi Mahesh 
Yogi. Over two hundred studies investigating the physiologi-
cal and psychological effects of TM during and after 
meditation have been conducted so only those specifically 
related to creativity will be reviewed here. 
Since there appears to be an optimal level of 
arousal for creativity (Martindale et al., 1973; Orwal, 
1973), it is probably that a state of relaxed awareness 
is one essential component. Physiological measures during 
TM indicate a profound state of relaxation. These include 
changes in metabolic rate (Wallace, Benson, and Wilson, 1971; 
Wallace and Benson, 1972; Corey, 1975), changes in heart 
rate (Dhanaraj and Singh, 1975; Corey, 1975), and changes 
in skin resistance (Wallace and Benson, 1972; West, 1975). 
However, these physiological changes are accompanied by 
brain wave patterns that may indicate the mind is relaxed 
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but alert (Wallace et al., 1971; Banquet, 1972; Banquet, 
1973; Westcott, 1975). This state of consciousness might 
be conducive to creative thi nki ng especially if carriod 
over into the normal waking state. Bloomfield et al. 
(1975) review the literature on personality change attributed 
to TM and maintain that this cotistitutes evidence that the 
meditative state is indeed carried over into waking conscious-
ness. But a direct test of this hypothesis has yet to be 
made. 
Research on TM and self-actualization using the 
Northri dge Developmental Scale (Ferguson and Gowan, in nr^s; 
Shapiro, 1975) and the Personal Orientation Inventory (POI) 
(Seeraan, Nidich and Banta, 1972; Nidich, Seeman and Dreskin, 
1973; Hjelle, 1974) indicate that subjects practicing TM 
show a significant increase in self-actualization wh«n 
compared to non-meditators. Self-actualization theory 
predicts an increase in creativity for self-actualizers 
and there is evidence that the practice of TM increases 
creativity as measured by the Match Problem Test (Shecter, 
1975) and the Torrance Test of Creative Thinking (MacCallum, 
1975). The present research attempted to replicate the 
findings that the practice of TM increases self-actualization 
and creativity. 
A relaxation/meditation technique that has received 
great attention in the last year* is Benson's Relaxation 
Response (RR). Benson (1975) maintains that the 
physiological correlates during RR are identical to those 
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during TM. The comparison used measures of oxygen con-
sumption, respiratory rate, heart rate, alpha waves and 
blood pressure. However, Bloomfield et al. (1976) believe 
that the techniques are not identical since the change in 
oxygen consumption reported by Benson (1975) of 12^ during 
RR is less than the 17$ reported during TM (Wallace and 
Benson, 1972). Glueck and Stroebel (1975) have found that 
unique patterns of alpha wave production appear more 
consistently, with greater rapidity and to a greater degree 
in TM than any other type of meditation. Finally, a pilot 
study reported by Ebon (1976) found a significantly greater 
rise in skin resistance during TM than RR. 
Although RR and TM appear to be similar the methods 
of teaching the techniques differ greatly. The teaching 
of TM spans six days for a total of about ten hours while 
RR can be learned from a book in a few minutes (reading 
the book is not considered necessary). Due to the incon-
clusive nature of previous research RR was compared to TM 
to determine whether any changes in creativity or self-
actualization were peculiar to TM or whether they could be 
produced by a similar meditation technique devoid of the 
intensive teaching and checking procedures some people 
consider unnecessary. 
A third group to control for the effects of testing 
were given all tests at the beginning and end of the 
experimental program. 
In summary, the presenl; research compared an expert 
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rating, a self rating and a psychometric rating of 
creativity to determine their degree of correspondence. 
These three measures were then compared to a scale of self-
actualjLzation to determine whether self-actualization may 
be considered a general creativity personality factor. 
Finally, Transcendental Meditation and Relaxation Response 
were compared by examining their effects on creativity and 
self-actualization. 
Method 
Subjects. 
Seventeen male and twenty-three female students 
enrolled in a first year course in Graphics: Layout and 
Design at Loyalist College in Belleville, Ontario were 
tested during the fall term. Eleven male and sixteen fe-
male students completed the experimental program and were" 
tested during the spring term. The students ranged in 
age from 17 to 27 with average age 21. 
Test Material 
The Torrance Test of Creative Thinking (TTCT) 
Figural Forms A and B (Torrance, 1966) was used as the 
psychometric test of creativity. This test has good reli-
ability and concurrent validity (Torrance, 1966; Holland, 
1968), is easy to administer and has reliable scoring 
procedures (Halpin and Halpin, 1974). 
The Personal Orientation Inventory (POI) (Shostrom, 
1964) was used as the measure of self actualization. The 
POI has fairly high test-retes-! reliability (.71 and .77 
t 
for the major scales of Time Competence and Inner Direction, 
respectively, and coefficients ranging from .52 to .82 for 
the subscales) (iQavetter and Mogar, 1967). It has 
established validity at differentiating clinically nominated 
16 
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self-actualizing individuals from non-actualizers and 
also has extensive concurrent validity (Knapp, 1976). 
Other materials used were Regularity of Practice 
Forms '(Appendix I), Creativity'Rating Forms (Appendix II) 
and Relaxation Response Instruction Sheets (Appendix III). 
Procedure 
• n'«—«»'iiip«i»iin»|iiiWiiii»i mil n I I 
Pretest 
The students were given a 30 minute general intro-
duction to the background, purposes and procedure of the 
study. However, no information on the creativity stimu-
lation techniques, other than that they were mental 
exercises, was given until the students were assigned to 
their groups. 
The TTCT Figural Form A and then the POI were 
completed by each student in the class. Precautions, such 
as space between tables, were taken to eliminate copying. 
Following the testing the students were (without 
their knowledge) randomly assigned to one of the three 
groups except that each group was approximately matched 
with respect to sex. Fifteen students were assigned to 
the RR group, fifteen students to the control group, and 
ten to the TM group. Each of the three groups was then 
randomly divided into half with approximately the same 
number of males and females in each half. During the next 
class one half produced, using the materials provided 
(newspapers, a 12" x 10" board and glue), a collage depicting 
"Joy" and the other half a collage depicting "Love". They 
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were encouraged to be as creative as possible given the 
limitations of the materials pypvided. Upon completion 
the students rated their collages on the 20 point scale 
of creativity. 
Each of the 40 collages was rated on the 20 point 
scale of creativity by five experts (individually) in the 
field of visual graphical communication. The experts 
looked through the collages to get an idea of the overall 
quality before scoring them on the Creativity Rating Form. 
The students were assigned to one of the following 
groups. 
Transcendental Moditation Group 
This group was taught the technique of Transcendental 
Meditation (TM) by a qualified instructor using the stan-
dardized procedure which consists of: (1) Introductory 
Lecture - which is to provide an idea of the possibilities 
that TM offers in major areas of life. (2) Preparatory 
Lecture - v/hich is to explain the mechanics of and the 
principles underlying the technique, briefly discuss the 
origin of the technique, and outline the procedure of 
instruction. (3) A personal interview in private with the 
instructor. (4) Private, one to one instruction in the 
use of the technique. (5) Three group sessions where the 
correctness, mechanics, and application of the practice 
are discussed on the basis of personal experience. The 
practice of the technique was checked using a standardized 
procedure. The students then continued with the standard, 
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but optional, follow-up procedure for Transcendental 
Meditation. This involved a group meeting approximately 
one week after the formal instruction, a personal checking 
by the' instructor after one month and a series of advanced 
lectures which were provided on a regular basis at the 
Community TM Centre. 
The students were asked to keep a record of the 
times they practised TM and their contacts with the TM 
instructor after the formal instruction on the Regularity 
of Practice Form (Appendix I). 
Relaxation Response Group 
The experimenter gave an introduction to the 
Relaxation Response (RR) based on the book by Benson (1975). 
Questions concerning the presentation were answered. The 
students were then given mimeographed instructions on RR 
(Appendix III) taken from Benson (1975, P.162-163) and 
asked to read them twice. Questions concerning the 
technique were answered. The students then practised the 
RR technique for 20 minutes. Discussion of the experience 
followed and any further questions were answered. The 
students were encouraged to practice RR twice a day for 
periods of 15-20 minutes. It was emphasized that positive 
changes would only occur through regularity of practice. 
They were told that regular practice of the exercise might 
change their experience of themselves in relation to the 
environment, and that this might change their creative 
ability. The students were asked to keep a record of the 
/ 
20 
times they practiced RR on the Regularity of Practice Form 
(Appendix I). Copies of the Relaxation Response (Benson, 
1975) were available for the students to read if they wished. 
Control Group 
This group did not receive instruction in a 
meditation technique. 
Pootest 
Three months after the initial testing the students 
completed the TTCT Figural Form B and then the POI in a 
group setting. The students again produced a collage, 
depicting "Joy" for those who formerly did "Love" and "Love" 
for those who formerly did "Joy" using the newspapers, 12" 
x 10" board and glue provided. They were encouraged to bo 
as creative as possible. Upon completion the students rated 
their collages on the 20 point scale of creativity. 
Regularity of Practice Forms were collected. 
The pretest and postest collages were rated by 
the original 5 experts in graphical communication (Expert 
Graphic) and by 7 experts (Expert Non-graphic) in the field 
of visual communication (television, theatre and photography) 
but not specifically graphics. 
Four students from the Graphics class also rated 
the collages. 
The psychometric tests were scored by the Experimenter 
who had no knowledge of the test takers" identity. 
Results 
Personal Orientation Inventory 
All of the minor subscales of the POI (Self 
Actualizing Value (SAV), Existentiality (Ex), Feeling 
Reactivity (Fr), Spontaneity (S), Self-Regard (Sr), Self-
Acceptance (Sa), Nature of Man, Constructive (Nc), Synergy 
(Sy), Acceptance of Aggression (A), and Capacity for 
Intimate Contact (C) were significantly correlated (p<.05 ) 
with the two major subscales of Time Competence (Tc) and 
Inner Direction (I). In addition, most of the minor subscales 
were significantly correlated and the exceptions approached 
significance. (Table I; Tables in Appendix IV) 
Expert Ratings 
The many significant correlations between the ex-
pert raters, and between each expert and the average ex-
pert rating indicated a general agreement between experts 
as to what constituted creativity (Table XIV). In addition, 
the experts' concept of creativity remained remarkably 
reliable from pretest to postest. The pretest average 
Expert Rating correlated .83 with the average Expert Rating 
(by the same raters) of the same collages three months 
later. Individually the experts' reliability of rating 
over the three month period ranged from .85 to .36 with 
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an average of .63. 
The correlation of .67 pretest and .55 postest 
between the graphic and non-graphic experts showed only a 
fair amount of agreement between the two groups as to what 
constitutes creativity for a static visual presentation of 
emotion. No evidence was found using a t-test for any 
difference in level of creativity for "Joy" or "Love". 
Torrance Test of Creative Thinking 
All of the TTCT subscales (Fluency (Flu), Flexibility 
(Flex), Originality (Orig) and Elaboration (Elab)) were 
significantly correlated (p<.05) with the Total Score (Tot). 
In addition most of the subscales v/ere significantly corre-
lated. The exceptions were Flu to Elab, Flex to Elab, and 
Orig to Elab for the pretest scores, and Flu to Orig, and 
Orig to Elab on the postest scores. (Table II) 
As a measure of scorer reliability ten of the stu-
dents' tests were rescored by the Experimenter one month 
later. The reliability coefficients for the subscales and 
the Total score v/ere all over .95 indicating very high 
scorer reliability. 
Intereorrelations 
The subscales of the POI and the TTCT necessitated 
the calculation of a large number (200) of intra and 
intercorrelations on both the pretest and the postest. 
Since the usual criterion of Pjf.05 might admit too many 
significant correlations as a function of chance it was 
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decided that the criterion for significance Would be p<.01 
on both pretest and postest. 
Using this criterion only one set of correlations 
reached significance - the Expert (Graphic) rating with the 
Expert (Non-Graphic) rating. (Table III) 
Factor
 tAnalysis 
Equimax Rotated Factor Analyses (Kim, 1975 P.485) 
of the pre and postest data both yielded five primary factors 
(Table XV). One factor was heavily weighted by the TTCT 
scales (.73 to .97) with no other scale having a correlation 
rating over .3. A second factor was due primarily to the 
Expert Ratings (.65 to .87) with some contribution from 
the POI (Sr on the pretest and Sr, A, C, Fr and Tc on the 
postest had correlational ratings over .3). The other 3 
factors were due to various combinations of the POI sub-
scales, Self Ratings and, on the postest, Originality 
ratings. Since the combinations varied from pretest to 
postest further analysis of the factors was considered 
unv/arranted. 
Analysis of Variance 
Examination of cell totals (Table IV) for each 
group shows an increase from pretest to postest on all but 
one variable, Expert (Non-Graphic) on which all the scores 
decreased. The results of the analyses of variance on 
these data confirmed at p<:.05 the initial impressions of 
change for Originality, Elaboration, Total TTCT score, 
Time Competence, and Expert (Non-Graphic). The changes on 
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Fluency, Flexibility, Inner Direction, Self Ratings and 
Expert (Graphic) were found to be non-significant. (Tables 
V - XIII) 
• The analysis of variance found no evidence of a 
group effect or4 of an interaction between groups and time 
for any of the variables. (Tables V - XIII) 
Participation 
Twenty-seven of the original forty students completed 
the experimental program. Eight students withdrew from 
the college and five failed to make themselves available 
for the postest. The groups were evenly represented with 
nine members remaining in each group. T-tests performed 
on the pretest data revealed no significant differences 
between the students who completed the program and those 
who did not. 
Practice of the experimental techniques by the 
students in the two meditation groups ranged from regularly 
(twice a day) to rarely. Four of the TM group meditated 
regularly for the whole program (missing a maximum of 
four meditations a week). Thr^e meditated regularly for 
the first half of the program with one becoming irregular in 
M 
the second half of the program. The other two students 
meditated only a few times. (Raw Data, Appendix V) 
Two of the students in the RR group meditated 
regularly for the whole three months. Three v/ere irregular 
(less than four times a week) for the whole program and 
four meditated only rarely. (Raw Data, Appendix V) 
\ 
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Five of the six regular meditators were, according 
to the POI, self-actualizing. Eight of the TM group 
attended the group meeting one week after formal in-
struction and seven received a personal checking of their 
meditation by the instructor one month after instruction. 
Only two students attended one advanced lecture out of 
the four that were offered. 
Only one member of the RR group read the book 
Relaxation Response (Benson, 1975). Four students contacted 
the instructor for further information on the RR technique. 
\ 
Discussion 
Creatiyity Measures 
Creativity has many meanings depending on the 
context but in the present research it was defined opera-
tionally as scores on specific activities. One definition 
was the subjective conception of creativity held by Fxperts 
in the visual communication field and another was the sub-
jective conception held by the tested students. The psycho-
metric view of creativity was very specifically defined as 
scores on a standardized test (Torrance, 1966). Finally, 
the humanist orientation towards creativity was defined by 
equating self-actualization with a general creative personali 
factor. The following section^ examine and compare the 
results obtained from using these diverse definitions. 
Expert Ratings 
The collages of "Joy" and "Love" created by the 
students represent the most valid expression of their 
creativity in the sense that they represent an activity 
in the real world that is directly and intimately asso-
ciated with their talents and interests. Unfortunately, 
the same factors that necessitate the use of complex 
mental and physical processes and give the task construct 
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validity also result in the difficulty of reliably rating 
the products' and creators' creativity. 
Examination of the correlations between Experts 
(Table, XIV) revealed moderate agreement as to what constitutes 
creativity although one Expert (4) often disagreed in the 
rating. This expert said that he was trying to ignore how 
the technique of collage was used while evaluating the 
quality of the idea and its communication. But the other 
experts said that the technique was an integral part of 
creativity and should not be ignored. 
A factor that may have contributed to finding only 
moderate agreement between experts is that the rater's 
originality has a direct effect on his rating of another's 
creativity (Hood, 1973). High originality raters were less 
likely to discriminate among lower levels of originality 
than were medium or low originality raters. Since originality 
is often held to be an integral component of creativity, the 
results may be transferrable to the concept of creativity. 
Although the experts* creativity was not tested, an 
examination of the ratings revealed a high agreement as 
to which were the most creative collages but much less 
agreement as to which were only just above average, average 
or below average. 
The experts were generally consistent in their 
ratings as shown by the reliable reratings of the pretest 
collages three months later. The .82 reliability of the 
average expert rating is exceptionally high for a subjective 
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judgment of an undefined construct. Thus, although there was 
only moderate agreement, the experts both individually and as 
a group 'knew' what constituted creativity and maintained 
this concept over three months. The high reliability and in-
herent validity of the average expert rating suggests that 
this type of rating should be used more extensively in re-
search on creativity. This is especially indicated because 
it parallels the process of evaluation in the real world 
where the success of a product is usually determined by its 
overall reception by experts; i.e., its average rating. 
The correlations of ,61) pretest and .55 postest 
between the graphic experts and the non-graphic visual 
communication experts shows that some awareness of creative 
quality transcends the particular area of expertise indicating 
the possibility of widespread moderate agreement as to 
creativity in the graphical presentation of emotion. Future 
research that determines the extent of agreement on level 
of creativity between expert groups and between experts and 
the general public would greatly contribute to our understanding 
of creativity. 
A difficulty in using an expert rating of a pro-
duct to judge the creativity of the creator is that the 
product may not be representative of the creator. Mood, 
environment, time of day etc., are all known to affect 
test performance and it appears logical to assume that the 
more complex the task the greater the likelihood of some 
factor interfering with successful completion of the task. 
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The task of communicating an emotion through a collage 
is a case in point a.nd although the external environment 
was controlled as much as possible numerous external and 
internal factors were impossible to control. For the 
purpose of this study it was assumed that the collage was 
a representative projection of the creator's creativity 
but a more accurate evaluation of an artist's or scientist's 
creativity would be the evaluation of his products over a 
given period ot time. 
Ultimately a person's judged creativity can only be 
an in depth analysis of his lifetime activities and it may 
well be as Galton (1870) maintains in Hereditary Genius that 
no man can achieve a very high reputation without being gifted 
with very high abilities and that few who possess these high 
abilities can fail in achieving eminence. However, a long 
term historical evaluation is often unsuitable since a 
lifetime is usually too long to wait for an evaluation. 
An adequate compromise between one and all products might 
be the evaluation of a creator's products, or samples of 
his products, over the past year. 
The evaluators may be experts and peers in the 
field or the "general public". Many works, especially 
technical scientific works, are incomprehensible to any 
but peers in the field so in this case there is little 
choice between raters. But as obscurity of concept decreases 
the number of possible raters increases to the point where 
almost everybody is eligible. The aim of art (and sometimes 
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science) is often universality and although there's no 
reason art should appeal to all people, many people believe 
it does or wish it would. So in the evaluation of art 
possibly the most appropriate rating would be that of a 
sample of the general public. But no matter what the rating 
group it is essential to take \n±o account Heisenberg's 
principal of "indeterminism" (Poller, 1969, P. 58) that the 
act of measuring always alters that which is being measured 
and thus that the judgment of creativity is dependent on 
both the creator and the rater irrespective of the measuring 
procedure. 
In summary, there was moderate agreement between 
experts as to level of creativity and this agreement trans-
cended area of expertise. The average expert rating was 
found to be very reliable. It v/as recommended that future 
research investigate average expert and average "general 
public" ratings of samples of a creators' prod\Acts over a 
period of one year as potentially the most valid and reliable 
method of rating creativity. 
Self Rating 
The creative individual has been reported as a 
person who sees himself as creative (Taylor, 1961) and the 
use of self ratings rather than external assessments has 
been recommended on the assumption that the individual 
himself is most knowledgeable about his own personality 
(Van Zelst and Kerr, 1954). Therefore the self ratings of 
creativity should provide information unavailable elsewhere. 
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The students' ratings of their own collages were 
not significantly correlated with any of the other measures 
of creativity. However, it is difficult to interpret these 
results because there is no absolute criterion of creativity 
with which to compare them and because the self ratings may 
be as inherently valid as any of the other ratings. 
The lack of relationship between the self and expert 
ratings could be because of an actual disagreement as to 
what constitutes creativity generally and/or because of a 
specific disagreement on the students* work. As a partial 
test of this hypothesis four students rated all the collages 
in the same way as had the experts and their scores corre-
lated significantly with the experts. Although the small 
student sample makes the results suspect they suggest that 
the students have a concept of creativity similar to the 
experts, but with respect to their own collages, immediately 
after creation, they are biased in their ratings. This is 
not too surprising since the rating was done at a time of 
emotional involvement with the created work and subjective 
feelings would be expected to interfere with the relatively 
objective rating that might be possible if the work was 
another's. The objectivity of the self rating might be 
increased by lengthening the time between creation and 
rating. It is possible that after a long enough time the 
self rating would approach the rating of others but this 
conjecture must await further research. 
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An alternate explanatio 1 is that when rating their 
own collages the students lacke<i|l an internal rating scale 
and that the expert-student rating relationship only developed 
after the students were given the opportunity for comparison 
with other works. The fact that 4 students gave their own 
collages approximately the same rating when rating them 
alone and when rating them against the other collages tends 
to support the first explanation, but more information is 
needed before a choice can be made. 
History is full of examples where a product was 
rated as creative by its creator but ignored by experts. 
Only later was it recognized as being creatively ahead of 
its time. In addition, although a work may never be appre-
ciated by experts (or any others), it may have significant 
meaning to the creator and the best judge of personal creative 
satisfaction is the creator. Therefore, in summary, although 
the self ratings were not predictive of expert or psycho-
metric ratings of creativity they should not be dismissed as 
invalid. Self ratings add another dimension to the definition 
of creativity which, although not understood, may be valuable. 
Torrancei Test of Creative Thinking 
The TTCT was developed as an attempt to overcome 
the shortcomings of using expert ratings by building a 
test based on the best theory available at the time. 
(Torrance, 1966) A principal aim was to reduce the in-
determinism of the rating by restricting both the activity 
and the scoring of the activity to a rigid format. The 
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present study attests to the scorer reliability and tb,e 
test-retest reliability is generally good (Hagender, 1967). 
Expert ratings are often not an appropriate measure 
of creativity because many people do not produce 'creative 
prodvicts* and thus by many definitions of creativity would 
be rated zero. A second aim of Torrance was to produce a 
creativity test that was widely applicable, irrespective «f 
the test-takers' aptitudes and interests. The test attempted 
to measure mental factors thought to be associ ated wi th the 
creative process. The TTCT scales tend to be intercorrelated, 
and Hargreaves and Bolton (1972) believe it is only necessary 
to calculate the fluency scores, but the present study 
found that the correlations are not high enough to make the 
information redundant and in the case of the elaboration and 
originality scales sometimes produce information unrela ted 
to the fluency and flexibility scales. (Table II) 
^ Although the TTCT is reliable and widely applicable 
its validity as a measure of creativity ha.s been questioned. 
In this research none of the TTCT scales correlated 
significantly with either of the expert ratings or the self 
ratings (Table III). Despite the possible non-representa-
tiveness of the collages and the indeterminism of subjective 
ratings it would be expected that an adequate objective 
measurement of creativity would correlate to at least some 
degree with the real world ratings. These results strongly 
support the view that the TTCT lacks external validity 
(Ellison, 1973; Hudson, 1970; Shapiro, 1970; Holland, 1968). 
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The problem of external validity relates back to 
the definition of creativity. There is still disagreement 
as to whether creativity exists as an attribute distinct 
from intelligence (Vernon, 1970). For example, Wallace and 
Kogan (1970) argue that there is no evidence of a dimension 
of individual differences labelled as creativity that is 
distinct from general intelligence while others strongly 
disagree (Haddon and Lytton, 1968; Torrance, 1966). Further 
confusion arises because creativity is often equated with 
divergent thinking a type of thinking in which considerable 
sea.rch.ing about is done and a. number of answers will do. 
The TTCT measures divergent thinking, an attribute v/hich has 
ample concurrent validity (Torrance, 1974) but the results 
support Haddon and Lytton (1968) who maintain that there is 
no evidence creative thinking and divergent thinking are 
equivalent. 
The TTCT makes an assumption that may be invalid 
and thus make it inadequate as a measure of creativity. 
Barron (1955) says that originality is almost habitual 
with people who produce a really singular insight and that 
voluminous activity is the rule <not the exception. This 
observation led to the principal assumption behind the 
TTCT - that there is a direct relationship between quantity 
of ideas and overall creativity. (The flexibility and 
originality scales do incorporate a weighting system of 
idea quality but all four TTCT scales are directly dependent 
on the number of ideas generated.) However, although it 
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may be true that the number of good/original/creative ideas 
is associated with creativity it does not necessarily 
follow that the number of ideas (regardless of quality) is 
positively related to creativity. 
Assume that at any given time/space a person has 
at his disposal a certain amount of energy that can be 
tapped for mental activity. Given a problem this energy 
could be distributed among any number of ideas but it 
would certainly be better to have ten strong vital very 
relevant-to-the-problem thoughts than one thousand weak 
marginally relevant or irrelevant thoughts. We should 
question v/hether the creative person is actually just 
generating and testing a relatively small number of 
responses that have a high probability of being the "best" 
response as opposed to the low creative person v/ho is 
wasting energy generating and testing irrelevant responses. 
It has been shown that chess experts generate and test no 
more potential moves than less expert players yet their 
selected moves are better (Charness, 1977). Although the 
relationship between chess and creativity is untested the 
processes may be analagous. 
One component of the creative act is choosing the . 
"best" response to the environment and one reason a person \ 
may not be creative is that the "best" solution passes by 
without recognition. The TTCT, as a test of divergent thinking,/ 
only asks for uncommon responses and so provides no opportunity 
for a "best" solution as would a true test of creativity. 
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The test also fails to reward extremely original re^ponse^ 
that took a large amount of creative energy. The 1 in a 
1,000,000 idea receives the same score as the 1 in a 1<X) 
idea. • 
In summary, although the TTCT may be an adenunte 
measure of divergent thinking and as such have descriptive 
and predictive ability (Torrance, 1966) the scores were not 
found to correlate with expert or self ratings. Therefore, 
the TTCT is not an adequate measure of creativity. The main 
criticism is that when the test is compared to processes 
actually used by artists and scientists it tests skills 
which are almost insultingly simple. As even Guilford (1963) 
admits "although divergent thinking is an important factor 
with creative thinking put in its larger context of problem 
solving, we see that p.ny or all kinds of abilities represented 
in the structure of intellect can play their useful roles, 
directly or indirectly" (P.ll). 
Personal Orientation Inventory 
The self-actualizing person is "a person who is more 
fully functioning and lives a more enriched life than does 
the average person. Such an individual is seen as developing 
and utilizing all of his unique capabilities, or potentialities, 
free of the inhibitions and emotional turmoil of those less 
self-actualizing". (Shostrom, 1964, P.4). The self-
actualizing concept has been translated into a psychometric 
measure, the POI, by taking "150 two choice comparative-
value- judgment items reflecting values and behaviours seen 
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to be of importance in the development of the self-actualizing 
individual" (Knapp, 1976, P.2) and then dividing them into 
two major scales which were then divided into ten subscales. 
The scales were not designed to be independent and this is 
reflected in a large number of intercorrelations. All the 
subscales were significantly correlated with the two major 
scales which were themselves significantly correlated. 
(Table 1) These results were expected from previous research 
(Knapp, 1976). 
Self-actualization, as described by Maslow (1971), 
is a category reserved for the rather exclusive segment of 
the population who are actualizing their potential. However, 
the present sample was found to have a disproportionately 
high number of students who could be considered self-actualizing. 
(The suggested criteria of l8Tc and 871 admitted 11 out of 
27 pretest and 13 out of 27 postest who were self-actualizing.) 
It is unknown whether this is due to the sample being unrepre-
sentative or the college population is itself unrepresentative 
of the general population. Since there is no evidence for 
the former and assuming the latter and the validity of the 
POI two explanations are possible. A goal of education over 
the past few years has been th^ i development of students who 
are more independent, adaptive and less conforming; i.e. 
self-actualizing. It is possible that this goal has been 
partially realized. A comparison of the sample with Jenkins 
(1974) supports this alternative since the whole sample is 
substantially higher on all the scales. A second possibility 
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is that since self-actualization theory and the characteristics 
of the self-actualizer have become well known if the students 
had the tendency to put themselves in a better light they 
would have the necessary information to do this. Although 
a lie profile exists for the POI it primarily identifies the 
person who grossly distorts his answers to provide a very 
favourable profile and would not identify the person who, 
in doubt on a few questions, alv/ays chose the self-actualization 
oriented answer. But it seems unlikely that this distortion 
would be sufficient to account for the observed results and 
the first alternative is preferred. 
Self-Actualization and Creativity 
Self-actualization has been postulated as a general 
creative personality factor (G) that pervades and. influences 
all specific acts of creativity (Si). Rogers (1970) believes 
that psychological safety is an essential condition for cre-
ative thought and Maslow (1971) postulates that this safety 
can be obtained through the satisfaction of basic needs. 
From this base a person can entertain the necessary level of 
stress v/hen living with conflicting ideas presented by an 
I1 
unsolved problem. If hercan erdure this confrontation without 
I1 
resorting to tension reducing defenses he may be able to fit 
together a new pattern of synergetic awareness. May (1975) 
calls this ability the courage to create. 'Courage* because 
it is often necessary to battle the gods of conformity, 
apathy, material success and exploitive power. Self-actualizati'* 
theory maintains that since the self-actualizer can endure 
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higher levels of stress and is also more * courageous* he 
should be more creative. Observed level of G should thus 
positively correlate with observed levels of Si. 
• Using the criterion for significance outlined in 
the Results section none of the creativity measures were 
significantly correlated with the POI. Although these results 
support Better (1971) who found no relationship between cre-
ativity and self-actualiza,tion they contradict other studies 
that found a positive relationship (Maul, 1971; McClain and 
Andrews, 1972; Y/alton, 1973). However, the different measures 
used for creativity in these studies (creative personality 
prediction scale of the 16PF and the TTCT Verbal Form) make' 
direct comparison impossible. 
The results do not support the model of self-actual!zatic 
being equivalent to G and imply that the model is incorrect 
or inadequate. However, the results from prior research do 
not justify eliminating the model and in fact suggest an 
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extension of the model to account for the contradictory data. 
The relationship between G and 'Si rather than being additive 
may be synergetic; i.e. G is unpredictable by any of the 
separately observed Si or by any subassembly of the Si. But 
being synergetic it would also be true that given G and some 
minimum number of Si it is possible to predict another Si. 
The contradictory results of research may be due to some 
studies tapping this minimum number and others failing to. In 
the present case the subjects were first year students who had 
not yet found their area of expertise and thus for many of the 
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students graphics was not the area of greatest potential. 
Therefore, in many cases the Si measured by the creativity 
tests may have been too small to reach the required minimum. 
These .cases would obscure those where the relationship be-
tween G and Si was measureable. Future research could 
effectively eliminate this unwanted factor, and thus more 
adequately test the G - Si relationship, by selecting people 
who have already demonstrated ability, potential and interest 
in the tested area. 
The G - Si relationship might also be obscured by 
the insensitivity of the POI. Although it has demonstrated 
ability at differentiating clinically nominated samples of 
self-actualizers (Knapp, 1976) it is not able to adequately 
differentiate between levels of self-actualization, normality 
and dysfunction. This v/as particularly relevant in the 
present research due to the exceptional number of self-
actualizers and the inability to reliably differentiate 
between them. Further investigation of the G and Si relation-
ship would greatly benefit from the development of a more 
accurate, complete and sensitive measure of self-actualization. 
It is not true that all creative people are self-
actualizers and it is possible that this fact might also 
obscure any existing G - Si relationship. Delaney (1974, 
P.391-392 describes two types of poets, a description that 
may be extended to all creative actors. The first is the 
romantic conception of the poet who gives all to his work, 
neglects the rest of his life and remains in chaos. This 
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poet is often unhappy, susceptible to disease, mental illness, 
and drug addiction. The second type is the poet who gives all 
to life and is dedicated to living according to certain pre-
cepts. This poet, who resembles the self-actualizer, generally 
produces fewer v/orks v/hich although they may lack the initial 
appearance of force of the first type may, Delaney believes, 
produce patterns and ripples that are more intricate and 
influential. The existance of the 'romantic' creator might 
obscure the relationship between self-actualization and 
creativity since an increase in self-actualization for the 
romantic would reduce tension with a temporary loss in 
creativity as a consequence. Eventually the creativity 
v/ould be expected to increase as a function of increased 
psychological safety but there might be a transition period 
betv/een the decrease and subsequent increase. 
Curtin (1973) has referred to creativity as adaptive 
regression, a neurotic tendency to compensate for in-
adequacies of the personality. For the person who lives 
only for his work this may be the case but for people who 
tend tov/ards the other end of the continuum creativity hardly 
seems regressive and seems best described as an expression 
of people actualizing their potential. It may be that 
compensatory trends for inadequacies influence the form of 
creative expression but there is no evidence to support or 
deny this view. Even though one may not accept the G - Si 
approach to creativity the results suggest that the 
measurement of a number of Si is still the best approach to 
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creativity research. The lack of correlational relationship 
between the test scores indicates that they are each ob-
taining different information on creativity. The factor 
analys.es of pre and postest data that found five independent 
factors reinforce this correlational information and suggest 
that for a complete description of creative ability it is 
necessary to administer a battery of measures. Of course 
these five factors do not constitute a complete description 
of creativity but they do represent a starting point for 
the building up of a complete picture of creativity. This 
approach of developing and administering a battery of 
creativity measures appears to offer the most potential on 
both the practical level of description and on the theoretical 
level of developing a comprehensive model of creativity. 
In summary, the observed results do not support the 
model of self-actualization being equivalent to G and may 
imply that the model is incorrect. However, the results from 
research of this relationship are contradictory and further 
research is warranted. Definitions and measures of creativity 
that require creativity within certain prescribed limits, 
such as those that require a certain type of product, are 
only valid as measures of specific creativity within the 
prescribed area and are not valid measures of general cre-
ative ability or necessarily good predictors of this ability. 
Everyone engages in creative thought and v/e only differ in 
the time and energy devoted to it and the quality and quantity 
of its effect. Therefore takirig the view that creativity may 
bo "an aspect of practically any behaviour at all. whether 
perceptual or attitudinal or emotional, conative, cognitive 
or expressive". (Maslow, 1971, P.77) appears to be the iinnt 
practical in that it allows specific creativity research 
while allowing the possibility of a general creative personality 
factor that inflicences all behaviour. 
Medi bation,, jCjpeat1 vi ty; a,nd ^^SzJ^pJi}^P.lXzJh^.?P; 
Meditation appears to produce en alternate state 
of consciousness which is similar to the state of mind culti-
vated by creative people and there is evidence that creativity 
increases as a result of meditation (Shecter, 1975; MacCallum, 
1975). The present research attempted to investigate the 
relationship between creativity, self-actualization and 
meditation by comparing groups of meditators and non-meditators 
before and after the teaching of meditation techniques. Ob-
served changes could then be a result of the passage of time, 
the experimental program, a combination of the two or simply 
an artifact of the testing process. The following sections 
will discuss these and other factors affecting the observed 
results, will attempt to relate these results to previous 
research and will discuss theoretical considerations that 
prompted, and developed from, the research process. 
Cjian^ es as a Function of Time 
People change over time and this is particularly true 
for students attending their first year of college. Ibis 
important to differentiate these changes from those occurring 
as a function of assigning the students to different groups. 
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The analyses of variance of the pre and postest data found 
significant changes on the Originality, Elaboration, and 
Total Score of the TTCT, the Time Competence scale of the 
POI and the Expert (Non Graphic) rating v/hich could be 
attributed to normal time processes. 
The changes on the thrqe TTCT scales are proba.bly 
the result of the regular Loyalist College teaching program. 
The increases on the Originality and Elaboration scales seem 
to reflect the influence of the Graphics teacher who 
systematically and consistently emphasized that the quality 
and detail of the final idea and product were ultimately the 
only concern. The number of ideas leading up to the final 
idea. (Fluency) or the number of different categories of ideas 
(Flexibility) were never considered in evaluation and tinlesn 
a leading idea was original it received little attention. 
The increase in total TTCT score, a rough measiire of the total 
amount of creative energy invested in the test, along with 
the unchanging Fluency and Flexibility scores, indicates that 
the students v/ere able to find more energy without depriving 
other processes associated with the creative act. 
The increase in total creative energy was accompanied 
by, and probably a function of,'the students' increased ability 
to use time effectively, as measured by a,n increase on the 
POI Time Competence scale. This increased ability to use 
time effectively would allow more time to generate original 
and elaborative ideas and thus increase total invested creative 
energy. The change in Time Competence is best explained by 
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the change of students' priorities from the first college 
term to the second. During the first term many of the 
students v/ere primarily concerned with social interacti on 
and not with academics but at the end of the first term the 
emphasis switched to academic achievement which required 
more effective and productive use of time and energy. This 
change was then reflected on the POI and TTCT scales. 
An alternative explanation of the change in POI and 
TTCT scores is that they are a result of the tests' being 
unreliable. However, the evidence that the POI test-retest 
reliability (ICLavotter and Mogar, 1967; Ilardi and May, 1968) 
and the TTCT test-retest reliability (Torrance, 1966; Holland, 
1968) are good suggests that the observed changes are real 
and not a function of the tests* imprecision. 
The significant decrease in creativity as shown by 
the analysis of variance of the Non-Graphic Expert rating is 
in direct contrast to the upward trend exhibited by all the 
other measures, including the Graphic Expert rating. This 
result is surprising since a proposed increase in creativi ty 
is designed into the academic process and expected to occur. 
But this expected increase might itself be responsible for 
the observed results. The Graphic Experts assessed the pretest 
collages at the beginning of the program and then assessed, 
both the pretest and postest collages at the end of the 
program. Thus it is possible, and in fact probable, that 
thesa experts recognised some of the collages and v/ere able 
to differentiate, at least to some extent, which were pretest 
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and v/hich postest. The expectation of an increase in cre-
ativity from pretext to postest might influence the ratings 
thus reducing the possibility of a rated decre^o. On the 
other hand, the Non-Graphic Experts v/ould not know which 
were protest and which postest collages and would rate frhpm 
uninfluenced by prior expectations of change. Therefore, if 
the postest collages were in fact inferior to the pretext, 
the Graphic Exports might have failed to notice the distinction, 
while the Non-Graphic Experts recorded the change. 
The observed decrease in creativity may represent an 
overall decrease or a specific decrease in graphics. Since 
all the other creativity measures tended to increase the 
latter is preferred. Two alternative, but not mutually ex-
clusive explanations are possible. It is likely that over 
the experimental period the students became more aware, 
through association, of what is considered to be creative 
by experts in the field of graphics and so would tend to create 
with this in mind. (Although the increases in the Graphic 
Experts ratings were not significant they do not contradict 
this notion.) However, the Non-Graphic Experts might have 
perceived this as a trend towards Graphics conformity of 
concept, and as such regressive, leading to the observed rated 
decrease in creativity. If such were the case the disagreement 
between Expert groups is an excellent example of Heisenborg's 
principle of indeterminism where the act of measuring alters 
that which is being measured and thus that the judgment of 
creativity is dependent on both the creator and thp ra tor. 
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The alternate explanation is that since creativity 
seems to be such a sensitive process affected by all kinds 
of environmental stimuli the observed decrease could have 
been a: result of uncontrollable motivational factors, which 
the Graphics Experts failed to notice for the aforementioned 
reasons. The student workload and the drop of student 
interest in the experimental program (as described in the 
Participation section) are uncontrolled factors that may have 
affected the students* motivation on the collage postest. 
Future research might clarify the effect and inter-
action of Expert expectation of change, and differing Expert 
views of creativity by having one set of two Expert groups 
rate at pretest and postest and another set of the same 
Expert groups rate only at postest. Thus it might be possible 
to better determine the roles of expert expectation and expert 
point of view in the evaluation of creativity. 
In summary, changes in originality, elaboration, total 
creative energy and time competence were thought to be a 
function of the regular Loyalist College teaching and social 
learning processes that occur during the first and second term 
of college. The decrease in creativity as measured by the 
Non-Graphic Expert ratings was thought to be either because 
of a disagreement between Expert groups or because of student 
motivational factors affecting this specific test of creativity. 
Changes as a Function of Group 
The analyses of variance found no differences between 
the groups indicating that the experimental methods had no 
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differential effect on creativity or self-actualization. 
In addition no interaction effects between time and group 
were found. The results indicate that the introduction of 
meditation techniques, whether in a short (PR) or fairly 
intensive (TM) teaching program, to a group of college 
students who have expressed no prior interest in meditation 
was not a,ble to produce changes in creativity and self-
actualization over a 3 month period. These results are in 
contrast to previous research v/hich found positive changes in 
creativity (Shecter, 1975; MacCallum, 1975) and self-
actualization (Seeman et. al. 1972, Nidich et. al. 1973; 
Iljelle, 1974; Ferguson and Gowan, 1974; Shapiro, 1975) as 
a function of meditation. 
The most obvious difference between this and pre-
vious research is the poor participation exhibited in both 
meditation groups. At the end of the 3 month program the 
number of regular meditators in each group was smaller than 
the number of students who v/ere meditating only occasionally 
or never. Any changes occuring as a result of regular medi-
tation practice would be obscured by the group data. 
Therefore this study was unable to adequately test 
the effect of meditation on creativity and self-actualization 
because of failure by the students to medi bate throughout the 
program. But this failure is itself a valuable finding 
because it provides information pertinent to future studies of 
meditation. The motivation to meditate has not been properly 
considered by previous research and should be by future studies. 
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Motivation 
Participation in experimental groups is often taken 
for granted and this has generally been the case in experi-
mentation with meditation. Most previous studies have either 
taken a group of meditators and compared them to matched 
controls or taken a group of people interested in meditation, 
split them into meditation and control groups, and then 
compared them some time later. The question of meditator 
motivation did not arise because they had already expressed 
motivation sufficient to begin the meditation program. How-
ever, this type of experimental design results in the selection 
of a oample that is already self-selected and biased in 
favour of practicing meditation. Therefore it is impossible 
to determine v/hether observed results are a function of 
meditation or personality and cognitive factors that prompted 
the person to investigate meditation in the first place. Al-
though this type of design may be justifiable for physiological 
or other types of studies where motivation is not a factor, it 
is certainly not acceptable for most research. 
A second experimental design that may be used in 
meditation research is the one usedrin this study; i.e. taking 
a random sample of the population, testing them on some at-
tribute, randomly assigning them to a meditation or control 
group, and then retesting them at some later time to determine 
the effects of experimental manipulation. This design should 
result in an unbiased test of meditation practice independent 
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of the factors involved in initially prompting meditation 
practice. Unfortunately, this method did not promote enough 
subject participation to allow an adequate test of meditation 
practi.ce. Since it is probable that the same poor participation 
would be foiind with most other samples it seems that simply 
introducing meditation techniques to random samples with no 
follow-up is only of value in determining factors influencing 
regular and irregular meditation and is not sufficient to 
test the effect of meditation. Therefore a modification of 
this experimental design is recommended for future research. 
The meditation teaching program must include a follow-
up to the basic program to maintain motivation to meditate. 
However, the addition of motivational procedures complicates 
the design by necessitating a control for these procedures so 
that it is possible to differentiate the effects of the 
meditation. Therefore, it is necessary to hove a control 
group v/hich doesn't learn or use a meditation technique but 
does, as much as possible, go through the follow-up procedure. 
This would allov/ a true test of meditation effect independent 
of motivational considerations. 
Future development of motivational procedures should 
take into account the reasons for poor participation and the 
reasons for different amount of participation in the RR and 
TM groups. An examination of |;he participation results shov/s 
that the practice of meditation was not, in most cases, rein-
forcing enough to encourage regular meditation. (It is 
interesting to note that 5 of the 6 students v/ho meditated 
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regula.rly were, according to the POI, self actualizing 
before the program started, v/hich suggests that for some 
reason meditation may be more reinforcing for self-actualizers. 
It is also interesting to note that motivation to meditate 
is generally not a problem with patient populations (Childs, 
1973; Glueck, 1976) and that the sixth regular meditator was, 
according to the POI, at an extremely low level of functioning. 
It is possible, and easily testable, that an orientation 
tov/ards self improvement is prerequisite to regular meditation.) 
But it is important to observe that the frequency of meditations 
in the Til group was over 3 times higher than in the RR group. 
In addition, 7 of the TM students gave the meditation a 
trial of at least a month regular meditation as opposed to 
only 2 of the RR group. The reason for this increased medi-
tation is probably due mainly bo the extensive introduction 
and follow-up to the actual teaching of the technique. The 
time investment in learning the TM techniuqe is much greater 
(10 hours vs. 1 hour) than for RR and this time is spent 
giving the student an intellectual understanding of the 
technique combined with practice at meditation. This tends 
to foster the development of a sense of 'community involvement' 
through continued association \ijith the same teacher and group. 
The esoteric TM initiation ceremony probably reinforces this 
feeling of involvement and commitment as does the standardized 
TM checking procedure which tends to eliminate meditation 
problems and worries about problems. 
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The dropout rate of 1 in 10 (she left school) for 
the TM group was much lower than the 6 in 15 rate for the 
PR and control group (3 of the RR and 4 of the control 
group lpft school). Although it is impossible to determine 
whether meditation had any effect on the difference in rate, 
drop-out rate may be affected by the practice of meditation 
or the program associated with the practice. 
Future research on meditation with random semnlor< 
of the population would probably be most successful at 
maintaining motivation by using a program similar to that of 
TM (if not using Til) and then following it with regular 
group meetings where meditation practice and discussion of 
theory are combined. The use of encounter group methods 
might also be useful to increase participation. This increased 
involvement with the technique and other practitioners would 
increase the subjects' investment v/hich would probably result 
in increased practice of the meditation technique. 
A factor that may have influenced meditator motivation 
and v/hich might be considered r^n a follow-up program in positive 
addiction. Glasser (1976) maintains that if the practice of 
meditation is continued regularly, an addiction may develop. 
He calls this positive addiction, an addiction resulting 
in a total increase of energy and strength, as opposed to 
a negative addiction v/hich depletes the system of energy 
except in the area of addiction. This positive addiction 
causes a person to suffer withdrawal if he misses a meditation. 
However, this withdrawal is unlike the withdrawal of a 
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negative addiction in that it ip a subtle feeling of 1nn 
and disquiet rather than an abject pain. Glasser maintains 
that it usually takes at least a year for this addiction 
to develop and in this case would have had no effect on the 
students in this study. However, if the addiction builds 
up gradually then possibly some component of the addiction 
might have influenced the increased motivation in the TM 
group since a large proportion practiced the meditation 
regularly for a month. It might be possible to accelerate 
the rate of positive addiction by increasing the number 
and/or length of meditations. (This is common practice 
during TM 'Residence Courses'.) But since increased medi-
tation time produces very noticeable, and sometimes drastic, 
changes in subjective experience future research investigating 
its effect on motivation should proceed with great care. 
The difference in motivation between the TM and RR 
group may also have been affected by the actual technique 
used in meditation and future research should consider this 
in the design of a comprehensive meditation teaching program. 
A comparison of the TM and RR technique will be made in the 
next section. 
In summary, the analyses of variance found no group 
or group/time interaction effects indicating that the 
introduction of meditation programs had no effect on creativity 
or self-actualization. Although this was evidence that the 
programs failed to effect change the evidence was not 
considered to relate to the actual practice of meditation 
because of the poor participation in both meditation groups. 
Since in most cases the actual practice of meditation wa^ 
not sufficiently reinforcing to produce regular modi ta Hon 
the development of a comprehensive teaching program with 
an extensive follow-up procedure and appropriate controls 
was suggested as a necessary component for future re^eareh 
on meditati on. 
MeditationTechniques 
The word meditation has been used to classify many 
different mental/physical exercises and it is necessary 
to differentiate between them because of their probable 
difference in effect. Naranjo (1971) has described three 
main types, the 'Expressive Way*, the 'Negative Way* nnd 
the 'Way of Forms*. The use of mantras, as in TM and RR, 
falls within the 'Way of Forms' category, but this does not 
mean that all mantra meditations are identical. In fact, 
the TM and RR techniques may differ in ways that affect 
motivation to meditate, cognitive processes and personality 
characteristics. 
Bloomfield et. al. (1975) have argued that Naranjo's 
classification system is inadequate because the 'Way of 
Forms* fails to differentiate between concentration and 
non-concentration techniques. Concentration is the active 
direction of the mind to attend to 'a centre' or object 
of concentration. It is an attempt to transform the quality 
of experience by direct mental control. However, Bloomfield 
et. al. (1975) believe that meditation is more correctly the 
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passive experience of 'being moved to the centre'; i.e. the 
centre draws the man inward, and is therefore a non-
concentrative technique. They claim the distinction between 
•meditation' (especially TM) and concentration is essential. 
Similarly, Krishna tmirti (1971) maintains that meditation in 
v/hich any form of effort is involved ceases to be meditation. 
So although two 'meditators' may be using mantras their 
experience may be entirely different since one may bo using 
an active technique and the other a passive technique. 
Maharishi Mahesh Yogi (1967) claims that TM, v/hich 
involves no concentration, is much easier and more effective 
than other techniques which advocate concentration. The 
primary goal of the extensive I'M teaching procedure is to 
make sure that the meditator uses the mantra (or more 
correctly the mantra uses the meditator) in an effortless 
passive manner, so that no energy is spent holding the mantra 
or trying to meditate. But it is unclear as to v/hether the 
RR teaching procedure also produces this passive attitude 
tov/ards meditation although it seems to be the intent. Tt 
may not succeed for the following reasons. Firstly, the 
teaching procedure whether from a book or in person may 
not be intensive enough to convey the importance of the 
passive attitude. Since there is no checking procedure 
it is unlikely that concentration v/ould be corrected. 
Secondly, the actual teaching instructions may set up the 
mental set of actively meditating. The instructions (Benson, 
1975, P.162-163) "Relax all your muscles", "Keep them 
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relaxed", "Breathe easily and naturally", "When distracting 
thoughts occur try, to ignore them" all contain instructions 
to actively participate. Thirdly, the association of the 
mantra with the breathing "As you breathe out say the word 
•ONE', silently to yourself. For example breathe IN...OUT, 
'ONE'; IN...OUT, 'ONE*, etc." makes the meditator control 
the mantra by forcing it to remain at the same speed (the 
speed of breathing), rather than letting the mantra deter-
mine its own speed. It also forces the meditator to remain 
aware of his breathing which would inhibit the passive 
attitude of letting the attention wander where it will 
within the context of using a mantra. It is unclear as to 
v/hether the kind of attention prerequisite to the application 
of the RR rules, (i.e., manipulation of attention) can lead 
to transcending (attention free consciousness) in the same 
way as TM which doesn't teach the technique in an intentional 
v/ay of applying a rule. It is also unknown whether this 
method of teaching will change the short and long term effects 
found for TM. 
The characteristic differentiating techniques 
classified under 'Way of Forms' is the object of meditation. 
There has been no research to compare effects of different 
objects of meditation and although in theory it should be 
possible to initiate the process of transcendental meditation 
by repeatedly experiencing any thought, emotion, sensation, 
or perception, Bloomfield et. al. (1975) maintain that 
thought is the most effective because it is the most 
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intimate and self contained aspect of subjective experience. 
However, there is disagreement as to whether the thought 
used causes differential effects. 
Benson (1975) maintains that the sound thought 
or 'mantra' used is unimportant as long as it "may be easily 
repeated and sounds natural bo you" (P.164). On the other 
hand, Maharishi Mahesh Yogi (qtioted in Bloomfield et. al., 
1975, P.17) defines 'mantra', a Sanskrit term, as "a thought 
the effects of v/hich are known" not on the level of meaning 
but on the level of vibratory effect, analogous to sound 
quality. He, therefore, believes (Maharishi Mahesh Yogi, 
1966) that the mantra is extremely important and that each 
meditator must have a mantra chosen for him by his teachpr. 
"Individuals differ in the quality of the vibrations which 
constitute their individual personalities. That is v/hy 
the right selection of a thought for a particular individual 
is of vital importance for the practice of transcendental 
meditation." (P.56) (It is unknown on what basis the 
mantras are assigned but it is likely that biographical 
information is considered.) Irrespective of the mantras 
'quality of vibration* if a RR practitioner chooses a mean-
ingful mantra, such as a short prayer, the mantra may have 
the effect of encouraging the meditator to contemplate its 
meaning which might, despite Benson's (1975) claims to the 
•i 
contrary, change the meditation process. 
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Schultz and Luthe (1959), the founders of Autogenic 
Training, a system of exercises extensively used to increase 
autonomic stability, have warned against the indiscriminate 
use of untried phrases in meditation becaiire of possible 
unwanted side effects such as headache, stomach cramp1-, 
dizziness and nausea. Therefore, since it is known that the 
quantity and quality of sounds may affect levels of •-tress, 
relaxation and emotional response (Asrovloli, 1976) and -inco 
we do not knov/ v/hat sound reverberations are associated with 
random words or what physiological and emotional resonances 
or associations may develop when they are continuously re-
cycled through the nervous system it would appear wi.se to use 
random words as mantras only with the utmost care. (Although 
western psychology also doesn't know the effect of mantras 
there is a long tradition in the east of certain sounds and 
words having special properties and effects and this know-
ledge should not be ignored. I was personally convinced of 
the mantras importance v/hen a change of mantra resulted in 
gross changes in the quality of my meditative experience 
for about three weeks after the change.) 
Only a few studies comparing TM and RR have been 
completed (Benson, 1975; Glueck and Stroebel, 1975, Ebon, 
1976) and the results are still too tentative to decide 
v/hether the differences in technique cause a difference in 
effect. Therefore, understanding the effects of concentration 
and mantra must await more research. 
In summary, the differences between meditation 
techniques, and betv/een TM and RR in particular, are only 
poorly understood and it is still unknown as to whether 
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different techniques produce the same physiological response. 
And, since the physiology of meditation is still a developing 
science, present apparent similarities in response may 
appear, different in the future as meastxrements become more 
sophisticated. The differences in short and long term 
physiological and psychological effects are also unknown. 
In particular it is not clear whether the differences 
between TM and RR produce differential effects and whether 
these differential effects may in some way have affected 
the different motivation and participation exhibited by the 
two groups in this study. 
The section on 'Meditation Techniques' concludes the 
discussion concerned with the effects of introducing an 
experimental meditation program into a first year college 
course. The following discussion deals with issues that 
originally prompted this research and have since developed 
into a beginning theory linking creativity, self-actualization 
and meditation. The first part headed 'Creativity' describes 
the relationship between creativity and thought processes 
and how the processes of the mind/body stress defence system 
tend to reduce creativity. The second part headed 'Creativity 
and Meditation' describes the process whereby meditation 
eliminates stress thus reducing the need for a defense system 
and consequently increasing creativity. Finally, the third 
part headed 'Meditation and Self-Actualization' describes the 
relationship between self-actualization theory, Yoga theory 
and meditation. 
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Creatwity 
Creativiby research almost invariably focuses on 
the produc bs or the pergonal i ties of poople who create njvi 
this research was iio exception. But creativity is a pro-
cess by which reality organises and as such is something of 
a frontier area in psychology, but an area which is lively 
to gain in importance as the present popular interest in 
consciousness expansion becomes more systematic and empirical. 
This frontier is the boundary between the scientific objectivity 
of the West and the experiential subjectivity of the East. 
Theories of creativity are inextricably tied up 
with theories of thought processes. The S-R theories see 
thought as essentially the building of associations betv/een 
stimuli and responses with so called mediating processes. 
An example of one such formulabion is Osgood (1953). However, 
bhe drawback of these theories is that they ignore the 
individual involved in the experiential process. The person 
is seen as a passive system associating elements of the 
e x t e rna 1 wo r 1 d. 
Cognitive theorists (eg. Cropley, 1967) on the other 
hand consider the individual as being actively involved with 
his environment, taking in, storing and retrieving information 
in characteristic ways. The cognitive theorist attempts to 
take into account individual differences as, well as simi-
larities, so although the process of thought is the same for 
each person the practice of that process is not. 
Most of the information available at any tirne/spacn 
r 
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is screened and never reaches con.-.ciour, c^r v: r ~*: . T"r 
total information input ic reduced through a categoric JXO.I 
process of lumping bite of information together by i sro-
ciation and then progressively ignoring presently irrelevant 
lumps. The understanding of a perception is the relating 
of the percepts that survive the screen to information 
already stored in memory, such that the complex of r.cco-
ciation to which a. percept is tied defines the meaning of 
that percept. Thus awareness of the environment is depen-
dent on two interlocking determinants-the amount and quality 
of information extracted over a given time/space and the 
number and quality of associations to which these bits of 
information are built. Individuals* perception of the 
environment differ as a function of these determinants, and 
the process whereby the threefold filter of language, logic 
and societially acceptable concepts (Pronra, 1970) limits 
perceptual experience ic called automatization. 
Fuller (1970) has differentiated the brain a.nd the 
mind. The functions of the former consist of inputing into 
storage information from all the sensing mechanisms, dif-
ferentiating this information into independently operative 
sets, the packaging together and storage of these integrated 
sets in memory and the retrieval of various information nets 
for successive reconsiderations by the mind. The mind and 
mind alone can discover interrelationships between the 
separate experience sets v/hich relationships could nox be 
predicted by any of the special case experience sets when 
considered separately. Although Puller won't use the t-.r:-
creativity the processes of mind and brain ncy correspond 
to the processes of creativity end. intelligence. There 
is still heated disagreement between those who believe there 
is no evidence of a dimension of individual differences 
labelled as creativity that is -distinct from general intelli-
gence (Wallace and Kogan, 1965) and others who argue the 
contrary (Barron, 1955; Razik, 1967) but the distinction 
between brain and mind and their respective processes of 
non-creative and creative thought is helpful in understanding 
automatization. 
A complex mind/body defense system has long beer-
recognised in the field of mental illness but the pervasive-
ness of a similar system in the mentally healthy has generally 
been ignored. Stress is the nonspecific response of the 
human system to any demand made upon it and thus is 
characterised by conflict between information sets demanding 
resolution by the mind. Only the mind can dissolve stress 
and generally does so almost automatically in the normal 
course of functioning by making decisions and prompting 
action. But as the amount of information requiring re-
solution increases so does the amount of stress and since 
undue stress can result in severe system dysfunction 
automatic defenses cut in to reduce information and decision 
overload. Automatization is the brain censorship function 
whereby abstract cognitive patterns based on prior experience 
are substituted for raw sensory information. Thus habit 
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patterns of perception, thought and action reduce !;h" : b>"'ss 
on the mind releasing it to deal with other input. However, 
although automatization is functional in times of severe 
and dangerous stress it limits experience and is a. bo.rrier 
to full actualization of potential. 
The relatively dcautomatized individual will extract 
more information from the environment, will code this 
information more accurately and extensively, and will have 
more information available for consideration by the mind. 
And, since creative thought of the mind is dependent on the 
quantity and quality of information recorded and retrieved 
by the brain a decrease in automatization represents an 
increase in creative potential. Every creative act is a 
confrontation with a contradictory and ambiguous situation 
and if a person can increase his ability to confront the 
unthinkeable by bearing more stress associated with increased, 
information, then he may be able to fit together new patterns 
of awareness and action in a process of insight or creation. 
This pattern recognition is a literal expansion of conscious-
ness. Therefore, the key to increasing creative ability 
through deautomatization is the increased ability to deal 
with stress. 
Creativity and Meditation 
Selye (1956) has noted that an excess level of stress 
decreases a person's ability to function effectively and 
that any technique that decreases the effect of stress 
increases functioning. Selye (1975) endorses Tl.i as an 
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effective method of dealing with excess stro'n a \<\ or 
increasing ability to deal wi ch future stress. 
The process of stress release during TTT (and other 
passive relaxation/meditation procedures) mcy be seen a" v 
combination of systematic desensitisation end psychoanalysis. 
During systematic desensitization the therapist starts with 
a small stress in the client's system and associates it vlth 
relaxation. Assuming the stress is small enough it will 
bo released due to its incompatibility with relaxation. By 
systematically associating higher and higher levels of 
stress with relaxation all of the stress associated with 
the noxious stimuli is eventually released. 
During classical psychoanalytic therapy the patient 
is instructed to allow his mind to wander where it will so 
that the psychiatrist can identify stressful stimuli needing 
release. The assumption underlying this exercise is that 
given a safe environment the mind naturally moves to areas 
of stress. 
The mechanism of stress release during Til ccn be 
seen as a combination of these two processes. As the body 
and mind achieve a deep state of relaxation and safety by 
the continual recycling of the same subroutine through the 
brain the mind naturally tends towards an area of unresolved 
stress, stress that most immediately needs dissolution. The 
mind then automatically shifts from the mantra subroutine 
to the stress. The association of this stress v/ith the 
deep relaxation naturally releases some or all of the stress 
depending on the strength of the stressful stimulus. 
The stress may be experienced by the meditator as 
a physical sensation or as a thought but there is not 
necessarily any direct connection betv/een the original 
source of stress and the subjective experience. The only 
commonality is the emotion. Each mental/physical stress 
has an emotional charge and as a stress is confronted, the 
emotion is released into the system. The mind then justifies 
this mood by generating a, thought or sensory experience with 
which the emotion can be associated. 
The same process that identifies and releases stress 
simultaneously deautomatizes the brain since the stress 
release is accompanied \>y an integration of information sets 
that had previously been in conflict, v/hich is increased 
potential for creative thought. 
The success of a meditation/relaxation technique is 
thus directly dependent on its ability to achieve a deep 
state of relaxation while allowing the mind to wander at 
v/ill to areas of stress. The subsequent release of stress 
and deautomatization then follows automatically. Therefore 
any technique that involves active concentration would in-
hibit this natural process of relaxation and freedom and 
be relatively inefficient at releasing stress. The 
relationship betv/een concentration and relaxation can be 
tested physiologically and given the foregoing theory is 
probably the most direct method of comparing the efficiency 
of meditation techniques. 
Meditation may also help the nrocess of ore tivitv 
in a more direct way. Most of the problem-solving processes 
of the mind and brain are unconscious and the mind is most 
efficient at creating solutions when it is presented with as 
much relevant information as possible but also unhindered by 
unnecessary raw sensory information or complex conscious 
processes. Thus Wallas (1926, P.34) maintains "that in 
the case of more difficult forms of creative thought... 
it is desirable not only that there should be an interval 
free from conscious thought on the particular problem con-
cerned but also that the interval should be so spent that 
nothing should interfere with the free working of the un-
conscious or partially unconscious processes of the mind". 
This state is similar to that occuring during meditation. 
It is possible that acquaintance with the meditative state 
makes it easier to cultivate the creative state of mind 
during regular waking consciousness. 
In summary, the theory maintains that the process 
of stress release during meditation is an automatic response 
to the running of a mantra subroutine through the brain. 
This stress release is accompanied by a process of doauto-
matization that lov/ers the brain's defenses and results in 
increased potential for creative thought. It was also postu-
lated that acquaintance with the meditative state of 
consciousness might also assist in generating a creative 
state of consciousness. 
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Meditation and Self-Ac t^^Iizati on 
Each time meditation is practiced stros1" is released 
and it might be expected that regular practice over a 
sufficient time would result in a condition v/here all deep-
rooted stress has been relersed-all stresses experienced by 
the system are transient, being dealt with as they occur. 
A person in this condition would be open to all experience 
and without prejudice; i.e. completely deautomatized. He 
would be actualizing his potential for creative living. 
One view of meditation is that it is a psychological 
technique of getting to know one's self by experiencing one's 
self without the distraction of the outside world. Therefore, 
given the foregoing, experiencing one's self results in 
actualization of potential and the satisfaction of all basic 
needs. This is in direct opposition to self-actualization 
theory and a similar theory based on Patanjali's Yoga Sutras 
and Sight-Pold Path to cosmic consciousness - a 1500-year-old 
description of personal evolution. 
Self-actualization theory postulates two basic 
concepts, the existence of an unta.pped centre of potential 
within the self and that man's aspirations for achievement 
are structured in satisfaction of his needs. It is main-
tained that as one progressively satisfies one's basic needs 
one gains more access to the centre of potential within the 
self. Similarly the usual interpretation of Patanjali (Johnson, 
1963) is that as one passes through the stages of the Eight-
Fold Path one gains in power and ability until one finally 
reaches full actualization of potential - cosmic conscious-
ness. However, it has only recently been postulated that 
the relationship between self-awareness and satisfaction of 
the basic needs can be related in a different and opposite 
manner. 
Bloomfield et. al. (1975) maintain that rather than 
the satisfaction of basic needs leading to self awareness 
the opposite is true. Instead of "the experience of the 
self as a. final expression of the urge towards growth", it 
is that "the experience of the self is prerequisite to the 
urge to grow", "whereas self-actualization theory holds that 
the degree to which a person can experience his self is 
directly proportional to his satisfaction of survival needs, 
the psychology of creative intelligence states that the 
degree to which a person can fulfill his desire to grov/ is 
directly proportional to his experience of his self" (P.159-
160). Transcendental meditation is said to be a direct 
method of achieving access to the self. 
Similarly, rather than the usual interpretation of 
Patanjali (Johnson, 1963) that one must slowly progress 
through the first seven steps (roughly: (1) abstention 
from negative behaviours, (2) performance of positive be-
haviours, (3) perfection of physical functioning, (4) control 
of breathing, (5) withdrawal of the mind from the objects 
of the senses, (6) withdrawal of the senses, (7) refining 
of mental impulses) to reach the final step of samadhi 
(transcendental consciousness), the opposite may be the case. 
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As one becomes more experienced at reaching scmrdhi end the 
more one becomes established in samadhi during waking 
consciousness through the practice of transcendental n"c1i-
tation the more one naturally progresses, in the other so von 
limbs of the path. With continued practice one becomes 
established in transcendental consciousness at all times; 
i.e. cosmic consciousness. If future research finds evidence 
that the regular practice of transcendental meditation leads 
to self-actualization then it constitutes evidence for the 
foregoing. I suggest that possibly the most productive 
area for future theoretical and practical research is the 
examination of Patanjali's Yoga Sutras in the light of c 
revised self-actualization theory. 
Summary and Conclusions 
Two distinct but related areas were researched -
the relationship between different measures of creativity 
and self-actualization and the effect of meditation programs 
on those measures. The former compared expert ratings, self 
ratings and the Torrance Test of Creative Thinking (TTCT) 
(Torrance, 1966) and the Personal Orientation Inventory (POI) 
(Shostrora, 1964) a measure of self-actualization. The 
measures were not found to significantly correlate with each 
other which implied that they were all measuring different 
characteristics. In particular, the lack of relationships 
betv/een the TTCT and the expert and self ratings were strong 
evidence that the TTCT lacks external validity as a measure 
of creativity. The results also did not support Maslow's (1971) 
theory that self-actualization is cnuivalcnt to n -oners] 
creativity factor that influences all specific acts of 
creativity. However, the inconclusive nature of research 
in this area led to the recommendation of using a battery 
of creativity and self-actualization measures for continued 
testing of the theory and for descriptive and predictive 
purposes. 
The research on meditation found changes in student 
creativity and self-actualization over the three month 
period but all these changes were attributeble to the regu-
lar college teaching program and other social learning pro-
cesses. Increases in originality, elaborative ability, total 
creative energy and time competence were recorded. A decrease 
in creativity as rated by the communication experts was 
attributed to a decrease in student motivation and/or the 
indeterminism of expert ratings. Neither the Transcendental 
Meditation program or the Relaxation Response program was 
found to affect creativity and self-actualization. However 
the failure of many students to meditate did not allow an 
adequate test of the actual meditation techniques. It was 
recommended that future research wishing to compare effects 
of different meditation techniques include procedures in the 
experimental design that will generate and maintain motivation 
to meditate. 
Finally, the relationship between creativity, self-
actualization, and meditation was discussed with reference 
to theories of thought, stress, self-actualization and yoga. 
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It was concluded that meditation has great potential as a 
technique for stimulating creativity and sclf-actualizatior. 
and that an investigation of Eastern Psychology may be of 
value to the West. 
The stimulation of creativity and self-actualization 
is an area requiring extensive investigation since im-
provement in this area may have a great effect on all human 
endeavour. Thus the continued expansion of our knowledge 
about creativity and self-actualization, both practically 
and theoretically, which is a prerequisite to the development 
and testing of effective creativity stimulation techniques;, 
should be encouraged. 
Many personality and cognitive methods of stimulating 
creativity and 'self-actualization show promise and should be 
continued, but transcendental meditation, a technique which 
has been'shown to be effective at producing both cognitive 
and personality changes, is an area deserving more investi-
gation. The differences between meditation techniques should 
be carefully examined in light of research results and theory 
to determine which characteristics are fundamental and which 
incidental to effect. 
Some mystics claim extensive knowledge of transcendental 
consciousness and its processes. On that basis they prescribe 
mental and physical exercises in the same way, and for the 
same reasons, that doctors prescribe drugs. Western psychology 
has the responsibilitj'' of empirically investigating these 
exercises which are based on extensive, but fallible, experiential 
research. 
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APPENDIX I 
REGULARITY OF PRACTICE FORM 
M T W T F S 
NOVEMBER 
DECEMBER 
JANUARY 
7 
14 
21 
28 
5 
12 
19 
26 
2 
9 
16 
23 
30 
1 
8 
15 
22 
29 
6 
13 
20 
27 
3 
10 
17 
24 
31 
2 
9 
.16 
23 
30 
7 
14 
21 
28 
4 
11 
18 
25 
3 
10 
17 
24 
1 
8 
15 
22 
29 
5 
12 
19 
26 
4 
11 
18 
25 
2 
9 
16 
23 
30 
6 
13 
20 
27 
5 
12 
19 
26 
3 
10 
17 
24 
31 
7 
14 
21 
28 
6 
13 
20 
27 
4 
11 
18 
25 
1 
8 
15 
22 
29 
APPENDIX II 
CREATIVITY RATING FORM 
til tiJLU-tt UJfctHiATlVlTI dV 
19 
18 
17 
16 
15 
14 
13 
12 
11 
ERAGE CREATIVITY 10 
9 
8 
7 
6 
5 
4 
3 
2 -j-
1 --
CREATIVITY 0 •-
APPENDIX III 
RELAXATION RESPONSE INSTRUCTION SHEET 
RELAXATION RESPONSE 
1) Sit quietly in a comfortable position. 
2) Close your eyes. 
3) Deeply relax all your muscles, beginning with your 
» feet and progressing up to your face. Keep them relaxed. 
4) Breathe through your nose. Become aware of your breathing. 
As you breathe out say the word "ONE" silently to your-
self. For example, breathe IN ... OUT, "ONE"; IN ... OUT, 
"ONE"; etc. Breathe easily and naturally. 
5) Continue for 10 to 20 minutes. You may open your eyes to 
check the time but do not use an alarm. When you finish 
sit quietly with your eyes closed for several minutes and 
later with your eyes opened. Do not stand up for a few 
minutes. 
6) Do not worry about whether you are successful in achieving 
a deep level of relaxation. Maintain a passive attitude 
and permit relaxation to occur at its own pace. When 
distracting thoughts occur try to ignore them by not 
dwelling upon.them and- return to repeating "ONE". With 
practice the response should come with little effort. 
Practice the technique once or twice daily, but not 
within two hours after any meal as the digestive process 
seems to interfere with the Elicitation of the 
Relaxation Response. 
APPENDIX ,1V 
TABLES 
TABLE I 
INTEROORRELATIONS AND SIGNIFICANCE VALUES FOR THE POI 
SUBSCALES ON PRETEST (TOP) AND POSTEST DATA (n=27) 
TO P I P SAV P EX P FR P 
TC 
I 
AV 
EX 
FR 
Sp 
S r 
Sa 
Nc 
sy 
A 
c 
1.0 
1.0 
.68 
.73 
.64 
.74 
.62 
.65 
.49 
.59 
.64 
.63 
.49 
.64 
. 51 
.55 
.50 
.56 
.88 
.62 
.44 
.59 
.63 
.82 
.001 
.001 
.001 
.001 
.001 
.001 
.004 
.001 
.001 
.001 
.004 
.001 
.003 
.001 
.003 
.001 
.001 
.001 
.009 
.001 
.001 
.001 
1.0 
1.0 
.84 
. 81 
.73 
.69 
.82 
.85 
. 8 1 
.87 
.73 
.66 
.73 
.74 
.49 
.55 
.78 
.70 
.85 
.75 
.82 
. 8 1 
.001 
.001 
.001 
.001 
.001 
.001 
.001 
.001 
.001 
.001 
.001 
.001 
.004 
.001 
.001 
.001 
.001 
.001 
.001 
.001 
1.0 
1.0 
.45 
.42 
.70 
.72 
.83 
.80 
.79 
.85 
.45 
.35 
.39 
.68 
.72 
.68 
.63 
.56 
.54 
.67 
.008 
.013 
.001 
.001 
.001 
.001 
.001 
.001 
« .008 
.034 
.021 
.001 
.001 
.001 
.001 
.001 
.002 
.001 
1.0 
1.0 
.52 
.59 
.54 
. 5 1 
.25 
.19 
.67 
.70 
.35 
. 31 
.72 
.68 
.55 
. .48 
.87 
. 73 
.002 
.001 
.002 
.003 
.096 
.158 
.001 
.001 
.036 
.053 
.001 
.001 
.001 
.005 
.001 
.001 
1.0 
1.0 
.73 
.87 
.54 
.53 
.37 
.53 
.54 
.42 
.55 
.60 
.75 
.80 
.62 
.63 
.001 
.001 
.002 
.001 
.028 
.002 
.001 
.011 
.001 
.001 
.001 
.001 
.001 
.001 
TABLE I CONTINUED 
TC 
I 
SAV 
EX 
FR 
INTEROORRELATIONS AND SIGNIFICANCE VALUES FOR THE POI 
SUBSCALES ON PRETEST (TOP) AND POSTEST DATA (n=27) 
Sr P Sa P Nc P Sy P A P C 
Sr 1.0 
1.0 
Sa .47 .007 1.0 
.29 .068 1.0 
Nc .27 .085 .32 .051 1.0 
.60 .001 .24 .110 1.0 
Sy .55 .001 .61 .001 .43 .011 1.0 
.55 .001 .43 .011 .67 .001 1.0 
A .61 .001 .72 .001 .31 .056 .52 .002 1.0 
.46 .007 .53 .002 .29 .071 .40 .018 1.0 
C .49 .004 .74 .001 .43 .011 .72 .001 .68 .001 1.0 
.58 .001 .64 .001 .37 .029 .65 .001 .70 .001 1.0 
TABLE II 
FLU 
FLEX 
ORIG 
ELAB 
TOT 
INTEROORRELATIONS AND SIGNIFICANCE VALUES FOR THE 
TTCT PRETEST (TOP) AND POSTEST DATA (n=27) 
FLU P FLEX P ORIG P ELAB P TOTAL 
1.0 
1.0 
. 9 1 
.68 
.65 
.09 
.04 
.55 
.90 
. 8 1 
.001 
.001 
.001 
.325 
.421 
.001 
.001 
.001 
1.0 
1.0 
.59 
r . 5 0 
- . 0 4 
.37 
.84 
.87 
.001 
.003 
.42 
.027 
.001 
.00k 
1.0 
1.0 
- . 0 5 
.07 
.77 
.54 
.397 
.367 
.001 
.002 
1.0 
1.0 
.35 
. 7 1 
.033 
.001 
1.0 
1.0 
TABLE III 
INTEROORRELATIONS AND SIGNIFICANCE VALUES BETWEEN THE 
POI AND TTCT, SELF AND 2 EXPERT RATINGS OF CREATIVITY 
FOR THE PRETEST (TOP) AND PpSTEST DATA (n=27) 
FLU P FLEX P ORIG P ELAB P TOTAL 
TO 
I 
SAV 
EX 
FR 
SP 
SR 
SA 
NC 
SY 
A 
C 
SELF 
EXPERT 
(GRAPHIC) 
EXPERT 
- . 1 4 
- . 1 4 
- . 2 4 
- . 1 6 
- . 0 8 
- . 1 6 
- . 1 6 
- . 0 5 
- . 2 3 
- . 1 2 
- . 3 8 
- . 3 3 
- . 1 3 
- . 0 3 
- . 2 7 
. 1 2 
. 0 2 
- . 0 5 
- . 1 5 
. 0 6 
- . 3 0 
- . 2 2 
- . 2 0 
- . 1 4 
. 0 8 
. 0 5 
- . 2 0 
- . 1 0 
- . 0 2 
. 0 4 
. 2 4 1 
. 2 4 1 
. 106 
. 2 0 9 
. 3 4 6 
. 2 1 6 
. 2 1 0 
. 4 1 0 
. 1 1 7 
. 2 6 7 
. 0 2 3 
. 0 4 6 
. 2 5 4 
. 4 3 5 
. 0 8 4 
. 2 7 0 
. 4 5 5 
. 4 0 9 
. 3 7 5 
. 0 6 
. 1 3 5 
. 1 5 5 
. 3 4 5 
. 3 9 3 
. 1 5 2 
. 3 0 6 
. 4 5 5 
. 4 2 9 
- . 1 3 
. 2 1 
. 1 7 
- . 0 6 
. 2 7 
- . 0 3 
. 2 7 
- . 1 3 
. 1 1 
- . 3 6 
- . 0 6 
- . 0 4 
. 1 6 
- . 0 9 
. 1 3 
. 1 0 
. 2 9 
- . 0 9 
. 4 2 
*•• * X i~ 
. 0 3 
- . 0 5 
. 1 3 
. 0 9 
- . 0 1 
- . 2 8 
- . 0 1 
.•05 
. 0 2 
. 2 6 2 
. 1 4 3 
. 2 9 1 
. 1 9 2 
. 3 7 2 
. 1 4 8 
. 4 4 6 
. 0 8 4 
. 2 5 0 
. 2 0 2 
. 0 2 9 
. 3 7 8 
. 4 2 2 
. 2 0 5 
. 3 3 0 
. 2 5 9 
. 3 0 9 
. 0 6 8 
. 3 3 0 
. 0 1 3 
. 2 7 3 
. 4 4 9 
. 4 0 5 
. 2 5 3 
. 327 
. 4 7 3 
. 0 7 7 
. 4 9 5 
. 4 0 7 
. 4 5 3 
- . 2 1 
. 1 8 
- . 1 5 
. 1 9 
- . 0 6 
. 3 6 
- . 1 6 
. 1 8 
- . 0 9 
. 1 1 
- . 2 0 
. 1 2 
- . 0 2 
. 1 7 
- . 3 6 
- . 1 2 
- . 1 1 
. 2 0 
- . 2 2 
. 3 6 
- . 2 0 
. 0 9 
- . 1 9 
. 1 9 
- . 2 5 
- . 2 8 
- . 2 3 
- . 0 7 
. 0 4 
. 0 1 
. 1 3 8 
. 1 7 9 
. 2 3 1 
. 1 6 6 
. 3 7 6 
. 0 3 1 
. 2 0 9 
. 1 8 3 
. 336 
. 2 8 4 
.154 
. 2 6 8 
. 4 6 8 
. 1 9 9 
. 0 2 9 
. 2 7 6 
. 2 8 2 
. 1 5 8 
. 1 3 4 
. 0 2 8 
. 1 5 1 
. 3 2 6 
. 174 
. 1 6 5 
. 0 9 9 
. 0 7 4 
. 1 2 0 
. 3 5 7 
. 4 1 2 
. 4 8 3 
. 2 2 
. 0 8 
. 2 4 
- . 0 1 
. 2 4 
. 1 0 
. 1 1 
. 0 3 
. 1 3 
. 1 1 
. 1 9 
- . 0 9 
. 2 0 
. 1 5 
. 3 1 
. 0 7 
- . 0 3 
. 1 8 
. 2 5 
. 0 3 
. 3 3 
. 0 5 
. 2 1 
- . 0 2 
. 0 1 
. 4 0 
. 0 8 
. 1 5 
. 2 2 
. 1 7 
.136 
. 3 4 6 
. 1 0 7 
. 4 7 9 
. 1 1 0 
. 3 0 0 
. 2 8 8 
. 4 4 1 
. 2 5 0 
. 2 8 5 
. 1 6 2 
. 324 
. 1 5 0 
. 2 2 2 
. 0 5 7 
. 3 5 5 
. 4 4 7 
. 1 7 7 
. 0 9 8 
. 4 3 8 
. 0 4 2 
. 4 0 7 
. 144 
. 4 6 8 
.476 
. 0 1 9 
. 3 5 2 
. 2 2 3 
. 1 3 2 
. 1 9 3 
- . 0 9 
. 1 1 
- . 0 8 
. 0 6 
. 0 2 
. 1 7 
- . 0 8 
. 1 4 
- . 1 1 
. 0 7 
- . 2 5 
- . 1 3 
. 0 1 
. 1 5 
-.1*4 
. 0 7 
- . 0 1 
. 2 1 
- . 0 7 
. 2 9 
- . 0 9 
- . 0 2 
- . 0 8 
. 0 5 
- . 0 4 
. 0 7 
- . 2 2 
. 0 0 3 
, . 0 8 
w09 
. 3 2 7 
.29.3 
. 3 3 8 
. 3 8 5 
. 4 6 5 
. 2 0 0 
. 3 3 9 
. 2 3 8 
. 2 9 8 
. 3 5 7 
. 0 9 9 
. 2 5 8 
. 4 7 5 
. 2 2 2 
. 234 
. 3 5 3 
. 4 7 3 
. 1 4 2 
. 3 6 6 
. 0 6 8 
. 3 1 7 
. 4 5 8 
. 3 5 2 
. 4 0 4 
. 4 3 1 
. 3 5 9 
. 1 3 3 
. 4 9 4 
. 3 5 2 
. 3 3 2 
TABLE III CONTINUED 
INTEROORRELATIONS AND SIGNIFICANCE VALUES BETWEEN 
THE POI, SELF AND 2 EXPERT RATINGS OF CREATIVITY 
FOR THE PRETEST (TOP) AND POSTEST DATA (n-27) 
TO 
I 
SAV 
EX 
FR 
SP 
SR 
SA 
NC 
SY 
A 
C 
SELF 
EXPERT 
(GRAPHIC) 
EXPERT II 
SELF 
.16 
.12 
.13 
-.06 
.04 
.11 
.27 
-.28 
.04 
-.04 
.02 
-.01 
.20 
.16 
.20 
.08 
.12 
.01 
.13 
-.23 
.01 
.23 
.27 
.09 
1.0 
1.0 
.01 
.38 
.11 
.16 
P 
* £^X C, 
.278 
.261 
.384 
.431 
.295 
.090 
.075 
.419 
.412 
.452 
.486 
.155 
.212 
.160 
.336 
.270 
.482 
.253 
.122 
.488 
.118 
.080 
.330 
.483 
.023 
.296 
.204 
EXPERT I 
.27 
.18 
.30 
.15 
.39 
.12 
.15 
-.08 
.25 
.14 
.30 
.09 
.32 
.32 
.25 
.06 
.14 
00 
.23 
-.08 
.35 
.37 
.33 
.32 
.01 
.38 
1.0 
1.0 
.67 
.55 
P 
.083 
.184 
.063 
.217 
.021 
.273 
.232 
.352 
.101 
.233 
.063 
.319 
.046 
.051 
.099 
.378 
.236 
.499 
.120 
.347 
.034 
.026 
.044 
.051 
.483 
.023 
.001 
.001 
EXPERT II 
.22 
.36 
.20 
.32 
.27 
.24 
.08 
.27 
.05 
.41 
.10 
.33 
.44 
.30 
.27 
.19 
-.18 
.02 
.20 
.17 
.31 
.45 
.25 
.52 
.11 
.16 
.67 
.55 
1.0 
1.0 
P 
.130 
.032 
.150 
.049 
.083 
.106 
.343 
.081 
.399 
.015 
.299 
.042 
.010 
.06 
.079 
.169 
.179 
.462 
.153 
.195 
.056 
.009 
.103 
.002 
.296 
.204 
.001 
.001 
TABLE IV 
CELL TOTALS FOR THE THREE GROUPS ON PRETEST AND POSTEST 
FOR THE 10 PRINCIPLE VARIABLES 
VARIABLE GROUP CELL TOTAL CELL TOTAL 
PRETEST POSTEST
 r 
FLU 
FLEX 
ORIG 
ELAB 
TOT 
TC 
I 
SELF 
EXPERT I 
EXPERT II 
C 
RR 
TM 
C 
RR 
TM 
C 
RR 
TM 
C 
RR 
TM 
C 
RR 
TM 
C 
RR 
TM 
C 
RR 
TM 
C 
RR 
TM 
C 
RR 
TM 
C 
RR 
TM 
429 
441 
452 
433 
448 
452 
457 
497 
499 
422 
377 
435 
1741 
1763 
1838 
131 
138 
149 
703 
764 
807 
110 
94 
104 
93.4 
96.6 
94.6 
94.9 
108.2 
111.1 
458 
483 
474 
430 
472 
487 
508 
580 
582 
476 
439 
481 
1872 
1979 
2024 
147 
151 
145 
740 
782 
825 
124 
88 
102 
95.4 
87.8 
96.8 
87.1 
93.4 
95.2 
TABLE V 
ANALYSIS OF VARIANCE ON TTCT FLUENCY SCORES (n=27) 
SOURCE df ms F g_ 
Between Students 26 
Groups. 2 30.5 .17 NS 
Students Within Group 24 178.97 
Within Students 27 
Time 
Time x Groups 
Students x Time 
Within Groups 
1 
2 
24. 
177.85 
9.25 
98.07 
1.81 
.09 
NS 
NS 
TABLE VI 
ANALYSIS OF VARIANCE ON TTCT FLEXIBILITY SCORES (n=27) 
SOURCE 
Between Students 
Groups 
Students Within Group 
Within Students 
df 
26 
2 
24 
27 
ms 
86.91 
150.51 
F 
.58 
p 
NS 
Time 
Time x Groups 
Students x Time 
Within Groups 
1 
2 
24 
58.07 
21.25 
95.1 
.6 
.25 
NS 
NS 
TABLE VII 
ANALYSIS OF VARIANCE ON TTCT ORIGINALITY SCORES (n=27) 
SOURCE df ms F p 
Between Students 26 
Groups 2 240.89 1.48 NS 
Students Within Groups 24 162.22 
Within Students 27 
Time 
Time x Groups 
Students x Time 
Within Groups 
1 
2 
24 
872.01 
18.97 
64.34 
13.55 
.29 
.002 
NS 
TABLE VII 
ANALYSIS OF VARIANCE ON TTCT ELABORATION SCORES (n=27) 
SOURCE df ms F p 
Between Students 
Groups 
Students Within Group 
Within Students 
Time 
Time x Groups 
Students x Time 
Within Groups 
26 
2 
24 
27 
1 
2 
24 
157.85 
205.19 
486 
3.55 
82.08 
.77 
5.92 
.04 
NS 
.025 
TABLE VIII 
ANALYSIS OF VARIANCE ON TTCT TOTAL SCORE (n=27) 
Between Students 
Groups 
Students Within Group 
Within Students 
Time 
Time x Groups 
Students x Time 
Within Groups 
26 
2 
24 
27 
1 
2 
24 
861.55 
1532.64 
5261 
103.3 
678.63 
.56 
7.75 
.15 
NS 
.01 
NS 
TABLE IX 
ANALYSIS OF VARIANCE ON POI TIME COMPETENCE SCORES (n=27) 
SOURCE df ms F p 
Betv/een Students 
Groups 
Students Within 
Within Students 
Time 
Time x Groups 
Students x Time 
Within Groups 
• 
Group 
26 
2 
24 
27 
1 
2 
24 
3.72 
25 
11.57 
6.47 
1.96 
.15 
5.9 
3.3 
NS 
.025 
.06 
•XAHlitH A 
ANALYSIS OF VARIANCE ON POI INNER DIRECTED SCORES (n=27) 
SOURCE df ms F £ 
Between Students 
Groups 
Students Within Group 
Within Students 
Time 
Time x Groups 
Students x Time 
Within Groups 
26 
2 
24 
27 
1 
2 
24 
497.47 
347.66 
98.69 
6.68 
32.27 
1.43 
3.06 
.21 
NS 
.08 
NS 
TABLE XI 
ANALYSIS OF VARIANCE ON SELF RATING SCORES (n=27) 
SOURCE df ms F p 
Between Students 
Groups 
Students Within 
Within Students 
Time 
Time x Groups 
Students x Time 
Within Groups 
Group 
26 
2 
24 
27 
1 
2 
24 
37.63 
12.3 
.67 
6.22 
12.66 
3.06 
.05 
.49 
.07 
NS 
NS 
TABLE XII 
ANALYSIS OF VARIANCE ON EXPERT RATING (GRAPHIC) SCORES (n=27) 
SOURCE df ms F 
Betv/een Students 
Groups 
Students Within 
Within Students 
Time 
Time x Groups 
Students x Time 
V/ithin Groups 
i 
Group 
26 
2 
24 
27 
1 
2 
24 
69.56 
673.76 
39.19 
220.08 
161.61 
.1 
.24 
1.36 
NS 
NS 
NS 
TABLE XIII 
ANALYSIS OF VARIANCE ON EXPERT RATING (NON-GRAPHIC) 
SCORES (n=27) 
SOURCE 
Between Students 
Groups 
Students Within Group 
Within Students 
df 
26 
2 
24 
27 
ms 
922.91 
1248.69 
F 
.74 
P 
NS 
Time 
Time x Groups 
Students x Time 
Within Groups 
1 
2 
24 
2744.91 
107.24 
8.34 
.33 
.01 
NS 
TABLE XIV 
INTEROORRELATIONS AND SIGNIFICANCE VALUES BETWEEN THE EXPERTS 
(GRAPHIC) RATINGS AND AVERAGE EXPERT RATING ON PRETEST TOP 
AND POSTEST DATA (n=27) 
P 'ERT 
1 
2 
3 
1 
1.0 
1.0 
.45 
.53 
.32 
P 2 
.002 1.0 
.001 1.0 
.023 .55 .001 1.0 
.28 .041 .48 .001 1.0 
4 .19 .127 .23 .075 .43 .003 1.0 
.20 .125 .27 .05 .38 .007 1.0 
5 .27 .050 .48 .001 .39 .007 .07 .33 1.0 
.39 .007 .45 .002 .38 .007 .12 .24 1.0 
AVE .68 .001 .84 .001 .75 .001 .54 .001 .63 .001 
.63 .001 .76 .001 .69 .001 .48 .001 .68 .001 
TABLE XV 
EQUIMAX ROTATED FACTOR MATRIX ON PRETEST TTCT, POI, SELF 
RATING AND EXPERT RATING DATA (n=27) 
FLU 
FLEX 
ORIG 
ELAB 
TOT 
TC 
I 
SAV 
EX 
FR 
SP 
SR 
SA 
NC 
SY 
A 
C 
SEL 
EX (G) 
EX (NG) 
1 
-.06 
-.10 
.02 
.05 
-.04 
.65 
.62 
.79 
.31 
.65 
.78 
.51 
.08 
.47 
.63 
.30 
.31 
-.02 
.14 
-.06 
2 
.94 
.90 
.73 
.12 
.98 
-.08 
-.07 
.02 
-.06 
-.09 
-.27 
.03 
-.15 
.03 
-.06 
-.12 
-.07 
.00 
-.22 
.04 
3 
. .04 
.13 
-.31 
.09 
-.05 
.57 
.33 
.09 
.69 
.06 
.07 
.08 
.58 
.30 
.58 
.14 
.64 
.37 
.07 
.08 
4 
-.21 
.00 
-.03 
.26 
.06 
.08 
.67 
.36 
.45 
.58 
.36 
.37 
.59 
.19 
.23 
.83 
.55 
-.01 
.08 
.08 
5 
-.04 
-.13 
-.03 
.25 
.05 
.22 
.19 
.36 
-.02 
.02 
.16 
.47 
.24 
-.15 
.20 
.29 
.18 
.05 
-.66 
.88 
TABLE XV 
EQUIMAX ROTATED FACTOR MATRIX ON POSTEST TTCT, POI, 
SELF RATING, AND EXPERT RATING DATA (n=27) 
FLU 
FLEX 
ORIG 
ELAB 
TOT 
TC 
I 
SAV 
EX 
FR 
SP 
SR 
SA 
NC 
SY 
A 
C 
SEL 
EX (G) 
EX (NG) 
1 
.03 
.07 
-.09 
-.02 
-.02 
.52 
.70 
.28 
.81 
.63 
.54 
.12 
.85 
.16 
.48 
.54 
.65 
-.18 
-.07 
.24 
2 
.87 
.75 
.19 
.75 
.91 
.01 
-.07 
-.01 
.03 
-.05 
-.27 
.07 
.10 
.14 
.12 
-.10 
-.07 
.20 
.02 
.04 
3 
-.17 
.09 
.16 
.14 
.08 
.56 
.57 
.84 
.13 
.48 
.59 
.80 
.15 
.75 
.53 
.34 
.36 
.15 
.03 
.01 
4 
-.10 
-.02 
.02 
.19 
.04 
.30 
.23 
.23 
.03 
.32 
.27 
.33 
.06 
-.08 
-.04 
.56 
.48 
.41 
.73 
.69 
5 
.01 
.50 
.71 
-.20 
.36 
.19 
.21 
.26 
.34 
.13 
.11 
.09 
-.07 
.16 
.47 
.04 
.26 
-.43 
-.11 
.07 
APPENDIX V 
RAW DATA 
RELAXATION RESPONSE GROUP PRETEST (TOP) AND POSTEST SCORES ON 
THE TORRANCE TEST OF CREATIVE THINKING FIGURAL TESTS A AND B 
(FLUENCY, FLEXIBILITY, ORIGINALITY, ELABORATION, TOTAL SCORE) 
SELF RATING, EXPERT (GRAPHIC) RATING, EXPERT (NON GRAPHIC) RATING 
ON "JOY" (J) AND "LOVE" (L) COLLAGES. ALSO AVERAGE NUMBER OF 
MEDITATIONS PER WEEK (#) IN FIRST (TOP) AND SECOND HALF OF PROGRAM 
# FLU FLEX ORIG ELAB TOT J or L SELF EXPERT(G) EXPERT( 
1 11 69 74 69 33 245 J 11 8.2 10.5 
10 77 48 46 63 234 L 11 9^0. .8/7 
2 59 60 61 54 234 J 10 12.8 
NOT TESTED (UNAVAILABLE)
 r 
3 0 57 50 64 56 227 L 10 9.4 10.7 
0 4Q 43 61 49 193 J 12 9.0 _Jk7 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
2 
1 
3 
4 
1 
0 
3 
1 
13 
12 
0 
1 
0 
55 
45 
48 
NOT 
53 
46 
50 
NOT 
47 
49 
50 
61 
45 
NOT 
44 
60 
45 
NOT 
40 
NOT 
33 
34 
33 
71 
50 
, 44 
45 
TESTED 
53 
48 
53 
TESTED 
50 
50 
30 
65 
50 
TESTED 
45 
64 
53 
TESTED 
43 
TESTED 
38 
40 
38 
70 
61 
71 
54 
(LEFT 
56 
82 
51 
(LEFT 
66 
73 
46 
70 
58 
(LEFT 
48 
56 
46 
48 
212 
208 
58 205 
SCHOOL) 
39 
33 
201 
209 
46 200 
SCHOOL) 
35 
56 
48 
50 
198 
228 
194 
246 
36 189 
SCHOOL) 
51 
50 
188 
230 
39 43 180 
(UNAVAILABLE) 
39 33 155 
(UNAVAILABLE) 
51 
58 
36 
63 
33 
42 
36 
48 
155 
179 
143 
252 
L 
J 
L 
L 
J 
L 
J 
L 
J 
L 
J 
L 
J 
J 
L 
L 
J 
L 
J 
6 
8 
9 
20 
4 
10 
3 
9 
10 
16 
12 
15 
7 
10 
5 
11 
12 
8 
9 
13.2 
12.0 
8.8 
6.0 
8.0 
11.6 
11.4 
8.2 
14.2 
13.2 
5.4 
14.0 
11.8 
11.4 
10.2 
13.0 
8.6 
7.2 
8.0 
13.0 
10.4 
9.8 
8.5 
11.3 
12.4 
17.0 
14.0 
16.7 
13.8 
11.2 
7.8 
8.0 
9.1 
RELAXATION RESPONSE GROUP PRETEST (TOP) AND POSTEST SCORES ON 
THE PERSONAL ORIENTATION INVENTORY (TIME COMPETENCE, INNER 
DIRECTED, SELF ACTUALIZING VALUE, EXISTENTIALITY, FEELING 
REACTIVITY, SPONTANEITY, SELF REGARD, SELF ACCEPTANCE, NATURE 
OF MAN, SYNERGY, ACCEPTANCE OF AGGRESSION, CAPACITY FOR 
INTIMATE CONTACT) 
Tc ^ I SAV Ex Fr S Sr Sa Nc Sy A C 
1 9 68 13 20 9 3 9 19 10 4 13 17 
9 56 11 20 10 4 5 14 8 6 9 13, 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
17 
NOT 
19 
19 
17 
18 
15 
NOT 
17 
17 
17 
NOT 
15 
16 
11 
18 
16 
NOT 
20 
20 
9 
NOT 
17 
NOT 
14 
18 
16 
16 
92 20 25 21 15 
TESTED (UNAVAILABLE) 
101 
91 
83 
91 
24 23 
23 20 
23 21 
21 22 
78 22 21 
TESTED (LEFT 
83 
86 
20 26 
21 25 
99 20 28 
TESTED (LEFT 
85 
91 
66 
77 
18 23 
22 26 
18 12 
21 20 
21 14 
17 14 
15 14 
16 12 
14 9 
SCHOOL) 
15 12 
15 12 
20 16 
SCHOOL) 
21 13 
19 14 
13 9 
16 11 
95 21 18 17 14 
TESTED (LEFT SCHOOL) 
94 23 24 
109 22 31 
56 18 13 
TESTED (UNAVA 
21 13 
21 16 
11 7 
JLABLE) 
83 21 21 15 14 
TESTED (UNAVAILABLE) 
104 
103 
80 
78 
24 28 
23 27 
16 21 
16 25 
20 16 
21 18 
16 11 
15 9 
11 
15 
14 
12 
12 
11 
13 
12 
13 
8 
13 
12 
14 
14 
14 
10 
7 
13 
14 
11 
8 
8 
13 
19 
14 
14 
17 
15 
14 
15 
21 
12 
14 
13 
11 
19 
19 
24 
6 
18 
20 
22 
18 
17 
14 
14 
13 
10 
12 
11 
10 
10 
11 
13 
14 
10 
9 
13 
9 
12 
10 
9 
11 
12 
10 
10 
6 
8 
7 
7 
7 
7 
8 
8 
8 
7 
9 
4 
7 
7 
8 
8 
6 
6 
7 
8 
7 
7 
19 
20 
19 
14 
16 
11 
8 
10 
21 
15 
18 
14 
20 
19 
23 
22 
9 
15 
22 
21 
16 
15 
23 
19 
18 
18 
20 
13 
19 
20 
26 
18 
21 
12 
21 
18 
21 
25 
9 
19 
11 
12 
17 
, 15 . 
CONTROL GROUP PRETEST (TOP) AND POSTEST SCORES ON THE TORRANCE 
TEST OF CREATIVE THINKING FIGURAL TESTS A AND B (FLUENCY, 
FLEXIBILITY, ORIGINALITY, ELABORATION, TOTAL SCORE) SELF RATINGS 
EXPERT (GRAPHIC) RATING AND EXPERT (NON GRAPHIC) RATING ON "JOY" 
( J ) AND "LOVE" (L) COLLAGES. 
FLU FLEX ORIG ELAB TOT J o r L SELF EXPERT(G) EXPERTi 
1 53 50 71 75 249 J 2 7 .4 
NOT TESTED (LEFT SCHOOL) _ 
2 60 60 46 57 223 J 17 11 .8 10. ( 
62 64 67 55 248 L 15 10.4 , , 1 0 . ' 
3 
4 
5 
55 
54 
50 
36 
53 
51 
60 
55 
48 
37 
45 
53 
60 
58 
53 
62 
71 
53 
38 
53 
60 
55 
32 
42 
213 
220 
211 
190 
201 
199 
J 
L 
J 
L 
L 
J 
9 
13 
11 
12 
10 
12 
9 .2 
8.2 
9.6 
11 .0 
8.4 
9.8 
9.C 
7 . ; 
6.1 
i i . : 
10.1 
5.C 
6 45 40 48 65 198 J 6 11 .0 10.5 
79 40 44 78 241 L 15 10.6 12.C 
7 41 45 58 51 195 L 16 11 .0 14.4 
37 38 50 64 189 J 18 13.4 16. C 
8 55 55 42 35 187 J 20 9 .0 8.6 
41 40 52 44 177 L 15 9.2 8_d 
r-mir'—IT 1—r-1—I r~-i—••-• • • • ' i - - r r T r - irnw nr-n "I * i - — rHimm—n—m i n iTr-Mf —r- TT HI mii«*niMWi urn !!•-•»« wmr—T im>mi I « I M » I » wiiwwwiniwi n r nir mi ..JI II.I p.-l H • i • i 
9 45 43 59 37 184 L 2 8.8 
NOT TESTED (LEFT SCHOOL) 
10 59 43 38 43 183 J 0 7.6 
NOT TESTED (LEFT SCHOOL) 
11 40 45 41 41 167 J 10 10.4 12.5 
48 50 67 32 197 L 11 916 9* 5 
12 41 45 46 35 167 J 10 12 .6 
NOT TESTED (UNAVAILABLE) _ _ _ _ _ » _ „ 
13 30 35 38 43 146 J 11 13 .0 12.4 
50 , 53 55 53 211 L 13 13 .2 2 ^ 
14 40 45 38 35 158 L 20 10 .0 
NOT TESTED (UNAVAILABLE) 
15 29 30 42 41 142 J 12 12 .8 
NOT TESTED (LEFT SCHOOL) 
CONTROL GROUP PRETEST (TOP) AND POSTEST SCORES ON THE 
PERSONAL ORIENTATION INVENTORY (TIME COMPETENCE, INNER 
DIRECTED, SELF ACTUALIZING VALUE, EXISTENTIALITY, FEELING 
REACTIVITY, SPONTANEITY, SELF REGARD, SELF ACCEPTANCE, NATURE 
OF MAN, SYNERGY, ACCEPTANCE OF AGGRESSION, CAPACITY FOR 
INTIMATE CONTACT) 
To • I SAV Ex Fr S Sr Sa Nc Sy A C 
1 15 76 17 23 17 9 8 13 13 7 13 19 
NOT TESTED (LEFT SCHOOL)
 i 
2 18 93 22 23 18 13 12 18 13 8 16 22 
19 104 24 25 21 15 13 20 14 8 20 23 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
22 
22 
9 
12 
11 
14 
11 
14 , 
15 
19 
14 
14 
21 
NOT 
13 
NOT 
14 
16 
18 
NOT 
17 
17 
14 
NOT 
16 
NOT 
97 
103 
68 
64 
43 
63 
69 
73 
100 
, 98 
70 
69 
22 
24 
14 
13 
10 
18 
17 
19 
18 
23 
17 
19 
24 19 
25 21 
22 17 
19 15 
10 7 
14 8 
12 10 
13 15 
29 18 
24 19 
20 14 
19 12 
15 
16 
10 
10 
7 
8 
10 
11 
15 
16 
11 
9 
93 21 23 18 13 
TESTED (LEFT SCHOOL) 
86 16 21 17 14 
TESTED (LEFT SCHOOL) 
79 
78 
19 
18 
21 11 
21 14 
13 
14 
76 19 21 15 11 
TESTED (UNAVAILABLE) 
84 
88 
18 
18 
20 17 
22 16 
12 
10 
93 25 19 19 12 
TESTED (UNAVAILABLE) 
87 22 21 16 14 
TESTED (LEFT SCHOOL) 
13 
14 
6 
4 
6 
11 
9 
14 
13 
15 
8 
10 
^ 
12 
12 
lit 
10 
14 
12 
14 
12 
18 
20 
11 
12 
5 
12 
16 
17 
20 
18 
13 
10 
20 
19 
17 
16 
15 
17 
19 
16 
15 
14 
14 
10 
7 
8 
12 
8 
11 
9 
11 
13 
11 
11 
7 
9 
12 
9 
12 
13 
11 
11 
8 
8 
4 
2 
2 
5 
5 
4 
6 
7 
5 
5 
7 
6 
7 
7 
7 
7 
7 
8 
8 
20 
20 
16 
18 
3 
6 
12 
15 
22 
19 
11 
13 
20 
16 
17 
17 
13 
16 
19 
21 
11 
20 
23 
17 
13 
8 
10 
11 
14 
24 
26 
15 
15 
21 
23 
16 
20 
' 16 
21 
21 
17 
17 
TRANSCENDENTAL MEDITATION GROUP PRETEST (TOP) AND POSTEST SCORES 
ON THE TORRANCE TEST OF CREATIVE THINKING FIGURAL TESTS A AND B 
(FLUENCY, FLEXIBILITY, ORIGINALITY, ELABORATION, TOTAL SCORE) 
SELF RATING. EXPERT (GRAPHIC) RATING, EXPERT (NON GRAPHIC) RATING 
ON "JOY" (J) AND "LOVE" (L) COLLAGES. ALSO AVERAGE NUMBER OF 
MEDITATIONS PER WEEK (#) IN FIRST (TOP) AND SECOND HALF OF PROGRAM 
# FLU FLEX ORIG ELAB TOT J or L SELF EXPERT(G) EXPERT( 
1 11 65 63 69 46 243 L 13 9.6 12.7 
7 79 89 83 88 339 J 14 10.0 8.2 
2 
3 
4 
5 
6 
7 
8 
9 
10 
12 
12 
11 
5 
13 
12 
3 
0 
13 
12 
12 
3 
13 
13 
4 
3 
59 
59 
56 
44 
48 
46 
53 
55 
41 
50 
38 
36 
48 
60 
40 
48 
44 
NOT 
63 
60 
60 
40 
45 
50 
48 
62 
43 
48 
43 
39 
47 
60 
45 
50 
40 
TESTED 
59 
72 
75 
75 
55 
71 
60 
74 
41 
49 
50 
48 
49 
67 
41 
67 
41 
(LEFT 
60 
60 
49 
41 
59 
50 
45 
64 
63 
59 
48 
49 
33 
38 
41 
32 
241 
251 
240 
200 
207 
217 
206 
255, 
188 
206 
179 
172 
177 
225 
167 
197 
32 157 
SCHOOL) 
L 
J 
L 
J 
L 
J 
J 
L 
L 
J 
L 
J 
L 
J 
J 
L 
J 
6 
12 
10 
10 
13 
15 
11 
10 
17 
12 
10 
10 
14 
9 
10 
11 
10 
9.6 
10.0 
8.0 
10.8 
16.2 
12.0 
11.8 
11.2 
10.6 
10.8 
8.8 
10.4 
9.8 
11.4 
10.4 
9.6 
10.2 
12,2 
7.1 
12.0 
8.0 
16.0 
13.5 
12.5 
12.3 
13.7 
14.1 
8.1 
7.9 
14.0 
15.0 
12.5 
9.5 
TRANSCENDENTAL MEDITATION GROUP PRETEST (TOP) AND POSTEST 
SCORES ON THE PERSONAL ORIENTATION INVENTORY (TIME COMPETENCE, 
INNER DIRECTED, SELF ACTUALIZING VALUE, EXISTENTIALITY, 
FEELING REACTIVITY, SPONTANEITY, SELF REGARD, SELF ACCEPTANCE, 
NATURE OF MAN, SYNERGY, ACCEPTANCE OF AGGRESSION, CAPACITY 
FOR INTIMATE CONTACT) 
To I SAV Ex F r S S r Sa Nc Sy A C 
1 15 79 20 15 16 12 14 10 9 7 16 14 
14 83 22 18 17 11 13 12 14 8 14 14 
2 20 97 23 29 18 15 12 18 10 8 20 21 
17 100_ 23 29 18 15 12 21 12 8 21 22 
••iiim mmm*mo «M .MH'HIWW .•. *—t+mmM——m» num. i - r i r , , ~ T n t r r * T -y r T n r r i r inn* r iMini -i iiiiianiiiiT - n •liimwi i - r.inm.iM i - m mi m -Tir* 
3 8 85 22 13 19 13 14 13 10 4 18 14 
10 85 20 13 16 13 13 13 10 6 19 13 
4 20 93 22 24 16 13 14,' 19 12 8 19 24 
22 95 24 21 18 15 15 14 14 8 22 24 
5 18 82 21 26 14 14 9 15 10 8 13 17 
, 18 97 23 27 19 .14 13 16. 15 8 17 19 
6 20 99 20 27 18 15 12 23 12 8 22 20 
21 106
 | 22 | 28 21 17 13 23 13 9 22 22 
7 17 88 21 18 18 14 14 14 12 6 18 15 
15 77 20 21 18 11 12 11 14 8 17,,1.4. 
8 18 97 24 23 20 16 14 17 12 7 19 19 
16 92 22 22 20 14 11 16 13 8 18 21 
9 14 79 19 21 11 13 12 17 9 7 17 16 
16 78 18 21 14 14 11 16 12 7 17 20 
10 13 87 21 19 19 15 11 13 10 5 17 16 
NOT TESTED (LEFT SCHOOL) ^ 
i - M I < « | H I I » > I - I I •—••>• .I».I—in—ini• ,ammmmm**m*mmw*mmm»+*m »inmi i mmJUmmm*m»mwmm*mmimmmamm»*^\iim\'i<mM*mmmmwmmmmm»mmm^mwm0mmw*mi .*.,m>**mm 
